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Abstract 

 
Aim To extend the current knowledge about changes in Swedish diabetes care from 2006 to 

2013 (Paper I), and to investigate the association between personnel resources and 

organisational features of primary health care centres (PHCCs) and the individual level of 

glycated haemoglobin (HbA1c) among persons with type 2 diabetes mellitus (T2DM) (Paper II). 
 

Methods The longitudinal cross-sectional study described in Paper I included a total of 684 

(74.3%) of eligible 921 PHCCs in 2006 and 880 (76.4%) of eligible 1152 PHCCs in 2013. The 

Swedish National Survey of the Quality and Organisation of Diabetes Care in Primary 

Healthcare (Swed-QOP) questionnaire was sent to PHCC managers in 2007 and 2014. In Paper 

II, persons with T2DM (n = 230 958) attending 846 PHCCs were included. The PHCC-level 

data for 2013 were obtained from the Swed-QOP questionnaire and the individual-level data 

for 2013 were obtained from the National Diabetes Register. These data were linked to national 

registers containing individual-level data on socio-economic status and comorbidities. 
 

Results From 2006 to 2013, the median list size of PHCCs decreased while the median number 

of persons with T2DM at the PHCC increased (all P < 0.001). The median number of whole 

time equivalent registered nurses (RNs) per 500 persons with T2DM increased from 0.64 in 

2006 to 0.79 in 2013 (P < 0.001). Compared with 2006, 30% percentage points more PHCCs 

(17.0% in 2006 and 47.5% in 2013) had an RN with at least 16 European Credit Transfer and 

Accumulation System (ECTS) credits in diabetes-specific education in 2013 (P < 0.001). 

Access to an in-house psychologist increased from 25.9% in 2006 to 47.1% in 2013 (P < 0.001). 

No change was found regarding in-house access to dietitians, chiropodists, social workers or 

physiotherapists. Observed changes in the organisational features of PHCCs from 2006 to 2013 

included increased frequency of medical check-ups, use of call–recall systems and use of 

systems for checking that persons with T2DM participated in annual visits to general 

practitioners (GPs) and RNs (all P < 0.05). Providing group education remained scarce in both 

years (Paper I). After adjusting for several important confounders, personnel resources 

associated with decreasing individual HbA1c levels were the number of ECTS credits in 

diabetes-specific education among RNs (P < 0.001) and the duration of regular visits to RNs 

(P < 0.001). However, the opposite effect (i.e., increased HbA1c levels) was found for the 

duration of visits to GPs (P < 0.001). Organisational features associated with decreased 

individual HbA1c levels were PHCCs having a diabetes team (P < 0.01) and providing group 

education (P < 0.01) (Paper II). 
 

Conclusions The findings presented in this thesis add important knowledge on evaluating 

changes in diabetes care in Sweden. Some findings can be interpreted as initiatives to focus on 

increasing the time RNs devote to caring for persons with T2DM, and in ensuring RNs undergo 

diabetes-specific education. Furthermore, factors such as diabetes-specific education, diabetes 

teams and group education were associated with lower individual HbA1c levels. These findings 

could stimulate decision-makers to prioritise these factors for offering high-quality, equitable 

care to persons with diabetes. 
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Introduction 

 

 

In the European region, 8.5% of the adult population is estimated to have diabetes and the 

prevalence is expected to increase to more than 10% of the total population by the year 2035 

[1]. The prevalence of diabetes in the Swedish population is about 4.8%, including both type 2 

diabetes mellitus (T2DM) and type 1 diabetes mellitus (T1DM) [2]. The risk for developing 

T2DM includes a hereditary component [3], older age and an unhealthy lifestyle [4, 5]. Sweden 

is one of the top performers in diabetes care delivery with an overall strong health care structure 

[6]. However, the International Diabetes Federation states in their review of 47 European 

countries that “Europe is making progress, but it is simply too slow and too limited to stem the 

tide of diabetes” (p. 13) [1]. 

Type 2 diabetes mellitus  

T2DM is a chronic disease that occurs when the pancreas produces an insufficient amount of 

the hormone insulin or when the body responds ineffectively to the insulin it produces. Insulin 

regulates the blood glucose level and controls the transformation of glucose into energy. Lack 

of insulin or unresponsiveness leads to a high level of blood glucose [7]. T2DM is the most 

common form of diabetes, comprising about 90% of those with the disease [2]. Treatment for 

T2DM includes adopting a healthy diet in combination with increased physical activity. Persons 

with T2DM are usually treated with oral hypoglycaemic agents (OHAs) if dietary treatments 

have failed. About 10 years after being diagnosed with T2DM, almost all persons with T2DM 

need insulin treatment [8]. As a result of uncontrolled diabetes, persons with T2DM can damage 

to blood vessels, nerves and other tissues (microvascular complications), which can cause 

nephropathy and retinopathy [9, 10]. However, macrovascular complications occur when 

persons with T2DM have hyperglycaemia in combination with high levels of lipids and high 

blood pressure (hypertension), which can lead to long-term complications (such as 

cardiovascular diseases) [11, 12]. 

Diagnostic criteria for T2DM and glucose control 

The diagnostic criteria for T2DM are fasting plasma (P)-glucose  7.0 mmol/l, or 2-h plasma 

concentration  12.2 (capillary) or 11.1 (venous) mmol/l, or random P-glucose concentration  

12.2 (capillary) or 11.1 (venous) mmol/l. Further, in 2014, glycated haemoglobin (HbA1c) 

testing was accepted as a complement for diagnosing T2DM, recommending a cut-off point of 

 48 mmol/mol. HbA1c is a measurement of the average blood glucose level over a period of 

2–3 months. Having an HbA1c level of < 48 mmol/mol does not preclude the risk for having 

T2DM [7, 13, 14]. The UK Prospective Diabetes Study conducted a randomised follow-up 

study with 3642 persons newly diagnosed with T2DM. The study found that each percentage 
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point of decrease in the HbA1c level was associated with a risk reduction of 37% for 

microvascular complications and a 21% decrease of risk for diabetes-related death [15]. 

Characteristics of primary diabetes care in Sweden 

In Sweden, as in many other European countries [16, 17], the treatment and care for persons 

with chronic diseases such as T2DM are mainly addressed by the primary health care system. 

The overall responsibility of the primary health care system, according to §5 of the Swedish 

Health Care Law (SFS: 1982:763), is as follows: “Primary health care—as part of inpatient 

care irrespective of the disease, age, or patient groups—should account for the needs for basic 

medical treatment, care, prevention and rehabilitation that do not require the medical and 

technical resources of hospitals, or other special skills.” [18]. Swedish primary health care has 

no common definition of the details in the assignment of these duties, which results in regional 

differences and the freedom for each county council/region to decide on the organisation of 

primary diabetes health care [19]. Swedish primary health care centres (PHCCs) have diabetes-

responsible general practitioners (GPs) and registered nurses (RNs) available in-house, who 

have overall responsibility for the care and treatment given to persons with T2DM. In general, 

persons with T2DM visit the RNs and GPs once a year for medical check-ups (such as annual 

screening for albuminuria, and measurements of HbA1c and systolic blood pressure (SBP) more 

frequently) and individual counselling [20]. 

National guidelines and treatment targets 

The first Swedish national guidelines for diabetes care were published in 1996 by the National 

Board of Health and Welfare and revised in 1999 [21], 2010 [22] and 2015 [23]. On a county 

council/regional level, the Swedish national guidelines can be modified to address the status or 

issues faced in the specific county council/region for more targeted interventions. Moreover, 

PHCCs can create their own local guidelines to make the national guidelines more applicable 

in the local clinical setting [20]. Diabetes is a complex disease requiring several aspects of care 

(e.g., prevention, screening, process of care and self-management by the patient) [24]. The 

Swedish guidelines for diabetes care are based on 140 recommendations for how diabetes care 

should be managed to provide high-quality, equitable care to persons with diabetes [23]. In 

addition, the National Board of Health and Welfare suggests an HbA1c treatment target of < 52 

mmol/mol for persons with T2DM [23]. 

Personnel resources and organisational features 

According to the Health Consumer Powerhouse [6], key features for successful diabetes care 

management involve having: a national standard for the diabetes care plan; diabetes specialist 

nurses and dietitians; well-trained health care providers; multidisciplinary teams; patient-

centred health care; access to patient education; timely health care; treatment adherence; access 

to adequate subsidised/reimbursed treatment and equipment; and regular check-ups and 

national registers. In diabetes care management, sufficient personnel resources (i.e., RNs and 
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GPs) in relation to the PHCC list size are essential for providing a high quality of care [25, 26]. 

Moreover, because T2DM is a progressive disease [8], affected persons require support from 

different health care professionals. PHCCs comprise a number of professionals (e.g., dietitians, 

social workers and/or physiotherapists), although RNs and GPs are the main personnel in the 

diabetes workforce [27]. When caring for a complex disease such as T2DM, it is beneficial to 

have health care professionals with diabetes-specific and pedagogical education [23, 28]. 

However, a main barrier is the limited access to postgraduate diabetes-specific education for 

health care professionals [29]. A systematic review assessed the effects of quality improvement 

strategies to ameliorate clinical diabetes-related outcomes for persons with T2DM. Over a 

median of 12 months, a number of quality improvement strategies concerning team changes, 

patient education and patient reminders were found to be associated with improved HbA1c 

levels [30]. Moreover, facilitators in managing T2DM is to work in teams with RNs and GPs 

[31, 32], using a call–recall system [33] and providing group education [34]. 

Evaluation of primary diabetes care 

The gap between ideal and actual care is not surprising, given the complex nature of T2DM [1, 

35], and continuous evaluation of care given to persons with T2DM is essential [36]. Hallmarks 

for successful diabetes care management are having well-implemented national guidelines [23] 

and having a national diabetes register (NDR) [37]. 

 

The National Diabetes Register 

The Swedish NDR was initiated in the early 1990s with the aim of being used as a tool for 

monitoring and quality control of diabetes care. The first persons with diabetes were registered 

in 1996. The information reported to the register comprises clinical data, risk factor control and 

the occurrence of comorbidities in persons with diabetes [37]. GPs or RNs at PHCCs and 

hospital outpatient clinics report each individual’s clinical data at least once a year to the register 

[38]. All clinical data are reported online or by electronic transmission from persons’ medical 

charts [39]. In 2013, about 90% of Swedish PHCCs reported data to the NDR and 

approximately 90% of all persons with T2DM in Sweden were enrolled. The NDR involves an 

ongoing validation of the register, including checking data from different sources following 

updates in the medical record system [37]. For more person-centred care for persons with 

diabetes, the NDR has developed two questionnaires: the Patient Reported Outcome Measures 

(PROM), for taking into account persons’ own perspective of living with diabetes and their 

perceived situation [40], and the Patient Reported Experience Measures (PREM), for persons’ 

perspective of diabetes care [38]. The NDR provides real-life data on the current situation and 

trends over time for diabetes outcome measures, which can be used for quality improvement at 

both the PHCC and county council/regional levels [41]. 
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Benchmarking study and compliance with national guidelines 

In 2013, the Swedish Association of Local Authorities and Regions (SALAR) published a 

benchmarking study that identified seven factors for successful management of T2DM 

concerning different aspects of the organisation of primary diabetes care. Success factors 1–3 

concern the work of PHCCs: 1) a focus on the patient’s targets; 2) using targeted initiatives for 

persons with poor metabolic control; and 3) ensuring that PHCC results are always on the 

agenda. Success factors 4–6 concern the supervisors’ structures, processes and methods at the 

PHCC: 4) ensuring available knowledge and clear expectations; 5) enabling follow-up and 

feedback of results; and 6) ensuring that the diabetes care area is prioritised with long-term 

improvement initiatives. The last success factor describes the overall work of the organisation: 

7) ensuring ownership of results and focusing on prevention. Results from the benchmarking 

study revealed that PHCCs working with these seven success factors were found to have good 

performance results to a high degree regarding achievement of the Swedish national treatment 

targets for HbA1c levels [42].  

 

Furthermore, in 2015, the National Board of Health and Welfare conducted an evaluation on 

compliance with the national guidelines in Swedish diabetes care. Care was found to be 

unequally distributed across Swedish county councils/regions, for example, with respect to 

access to diabetes-educated RNs and provision of group education [36]. Most of the persons 

with T2DM are treated within the primary health care system [20] and, given the increasing 

prevalence of T2DM [2], the primary health care system is facing serious challenges in 

providing high-quality, equitable care to all affected persons.  

Rationale for this thesis 

In 2006, a nationwide Swedish survey was conducted in the primary health care system, aiming 

to address personnel resources and organisational features. The survey included more than 70% 

of Swedish PHCCs. Further, in 2010, new national guidelines were published for Swedish 

diabetes care. However, no national survey has been conducted to identity whether any changes 

in Swedish diabetes care have been made since these guidelines were introduced. The revised 

version of the national guidelines was published in 2015. Therefore, it was considered important 

to investigate changes in diabetes care before implementation of these new guidelines. Also, in 

2013, roughly 90% of all persons diagnosed with T2DM were registered in the NDR. When 

evaluating the care for persons with T2DM, several important personnel resources and 

organisational features have been identified. However, previous research has not considered 

important confounding factors at the PHCC and individual levels, such as socio-economic 

status and comorbidities. Furthermore, monitoring HbA1c levels is crucial for preventing 

diabetes-related complications. Therefore, it is important to determine whether the organisation 

of diabetes care has a beneficial impact on HbA1c levels for persons with T2DM, after adjusting 

for confounding factors. 
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Aims 

 

Overall aim 

The overall aim of this thesis was to extend the current knowledge about how Swedish diabetes 

care changed from 2006 to 2013 and to investigate the association between the personnel 

resources and organisational features of PHCCs and the individual HbA1c levels in persons with 

T2DM. 

Specific aims 

 

Paper I 

 

The aim was to compare resource allocation and organisational features for patients with T2DM 

in Swedish primary diabetes care between 2006 and 2013. 

 

 

Paper II 

 

The aim was to examine the association between personnel resources and organisational 

features of PHCCs and the individual HbA1c levels for persons with T2DM. 
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Methods 

 

 

Table 1. Overview of the methods used in the thesis. 

 

 Paper I Paper II 

Design Longitudinal cross-sectional 

study 

Cross-sectional study 

Participants Swedish primary health care 

centres (PHCCs): n = 684 in 

2006 and  

n = 880 in 2013 

Swedish PHCCs (n = 846) and persons with 

type 2 diabetes mellitus (n = 230 958) 

Data 

collection 

The Swedish National Survey of 

the Quality and Organisation of 

Diabetes Care in Primary 

Healthcare (Swed-QOP) 

questionnaire 

The Swed-QOP questionnaire and data from 

the National Diabetes Register, the 

Longitudinal Integration Database for 

Health Insurance and Labour Market 

Studies, and the National Patient Register 

Statistical 

analysis 

Pearson’s 2 test and the Mann–

Whitney U test with bootstrap 

procedures used for calculating 

P values 

Unadjusted and adjusted Generalized 

Estimating Equations (GEE) linear models 

with individual HbA1c level as outcome 
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Study design and participants 

Paper I 

The study design of Paper I was longitudinal and cross-sectional, and conducted in Swedish 

PHCCs. In 2006, 684 of the 921 eligible PHCCs (nine had closed, two were duplicates and 25 

had merged with another PHCC) agreed to participate and answered the Swedish National 

Survey of the Quality and Organisation of Diabetes Care in Primary Healthcare (Swed-QOP) 

questionnaire. In 2013, 880 of the 1152 eligible PHCCs (seven had closed, two were duplicates, 

and eight had merged with another PHCC) were included. 

Paper II 

The study design of Paper II was cross-sectional based on PHCC level data from the Swed-

QOP questionnaire and individual level data on persons with T2DM from the NDR. Individual-

level data from the NDR were linked to the Longitudinal Integration Database for Health 

Insurance and Labour Market Studies (LISA) to obtain information about socio-economic 

status, and the Swedish National Patient Register (NPR) to obtain information about 

comorbidities. In total, 880 of 1152 PHCCs answered the questionnaire, and 846 PHCCs 

treating 230 958 persons with T2DM were included. A flow chart of the inclusion process is 

given in Fig. 1. 
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Fig. 1. Overview of the inclusion of primary health care centres (PHCCs) and persons with 

type 2 diabetes mellitus (T2DM) from the National Diabetes Register (NDR). 

Data sources 

The Swed-QOP questionnaire (Papers I and II) 

This thesis used the Swed-QOP questionnaire to address questions regarding the personnel 

resources and organisational features of the PHCCs. The Swed-QOP questionnaire was created 

based on a survey in Sweden [43] and previous studies conducted in the U.K. [44, 45] and a 

qualitative benchmarking study conducted by SALAR [42].The Swed-QOP questionnaire was 

reliability tested in 2006 and has been described in detail elsewhere [20]. Details of the variables 

from the questionnaire used in Papers I and II are listed in Table 2. 
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Table 2. PHCC-level variables from the Swed-QOP questionnaire included in Papers I and II. 

 

Type of 

variable 

Variable Paper 

  I II 

Background  List size of the PHCC x x 

 Number of persons with T2DM x x 

Personnel  Number of WTE RNs/500 persons with T2DM assigned for diabetes care x x 

 Number of WTE GPs/500 persons with T2DM x x 

 Diabetes-responsible RN: yes/no x x 

 Diabetes-responsible GP: yes/no x x 

 Other professionals (chiropodists, social workers, physiotherapists, psychologists or 

dietitians) in-house or outside the PHCC: yes/no  
x  

 Duration of regular visits to RNs and GPs (minutes) x x 

 Number of diabetes-educated RNs (0–5)  x 

 RNs’ number of ECTS credits for diabetes-specific education and/or pedagogic 

education 
x  

 RNs’ number of ECTS credits for diabetes-specific education   x 

 RNs’ number of ECTS credits for pedagogic education  x 

Organisational  Having and using regional and/or local guidelines: yes/no x  

 Routines for medical check-ups for HbA1c, weight, WC, lipids, blood pressure, 

albuminuria and foot examinations for persons with dietary/OHAs or insulin 

treatments: ≥ 2 times/year / once a year / every other year or less frequently / 

never/almost never 

x  

 Call–recall system to RNs and GPs: yes/no x x 

 Computerised system/manual x x 

 Based on the persons’ needs/standardised system   x 

 Registration system for repeat visits to RNs and GP: yes/no x x 

 Diabetes team including RNs and GPs: yes/no  x 

 How individual counselling is provided: checklist driven / based on persons’ needs / 

not specified 
x  

 Group education: yes/no x x 

 How group education in provided: pre-planned content / based on persons’ needs / not 

specified 

x 

 
 

 Discussing treatment targets with persons with T2DM: yes/no x  

 RN/GP/person with T2DM participating in setting treatment targets: yes/no x x 

Notes: ECTS, European credit transfer accumulation system; GP, general practitioner; OHA, oral hypoglycaemic agent; 

PHCC, primary health care centres; RN, registered nurse; Swed-QOP, Swedish National Survey of the Quality and 

Organisation of Diabetes Care in Primary Healthcare; T2DM, type 2 diabetes mellitus; WC, waist circumference; WTE, 

whole time equivalent. 
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Registers (Paper II) 

 

NDR 

Demographics, clinical and lifestyle data for persons with T2DM were obtained for all PHCCs 

(n = 1152) from the NDR. Demographic data collected were: age (years), sex (male/female) 

and duration of diabetes (years). Clinical data included HbA1c level (mmol/mol), SBP (mmHg), 

diastolic blood pressure (DBP; mmHg), body mass index (BMI; kg/m2), total cholesterol 

(mmol/l), triglycerides (mmol/l), low-density lipoprotein (LDL; mmol/l), high-density 

lipoprotein (HDL; mmol/l), estimated glomerular filtration rate (eGFR) <60 ml/min (yes/no), 

micro-albuminuria (yes/no), macro-albuminuria (yes/no), risk or presence of foot complications 

(yes/no), diabetes retinopathy (yes/no), use of antihypertensive drugs (yes/no), use of lipid-

lowering drugs (yes/no), and glucose-lowering treatment (diet / OHA / insulin, OHA + insulin 

/ other glucose-lowering treatments). Lifestyle data recorded were: smoker (yes/no) and 

physical activity (never / < 1 time/week / 1–2 times/week / 3–5 times/week / daily). 

 

LISA 

LISA is maintained by Statistics Sweden and contains individual-level data on socio-economic 

variables. The variables included from LISA were: born in Sweden (yes/no), marital status 

(single / married / divorced / widowed), disposable income (quintiles; q1–q5), educational level 

( 9 years / 10–12 years / college or university) and occupational status (not employed aged < 

65 years / not employed aged  65 years / employed). 

 

NPR 

The NPR is maintained by the National Board of Health and Welfare and contains individual-

level data of comorbidities from inpatient and outpatient hospital visits. The NPR uses the 

International Statistical Classification of Diseases and Related Health Problems, 10th revision 

(ICD-10) for classifying primary and secondary diagnoses. Only the main diagnostic groups for 

the years 2012 and 2013 were used and analysed as yes/no. ICD-10 codes with a prevalence of 

< 1.0% in the study sample were excluded. 

Data collection 

Paper I 

For 2006, the data were collected from January to August 2007, and for 2013, the data were 

collected from January to June 2014 by sending the Swed-QOP questionnaire to PHCC 

managers. In 2006, paper-based questionnaires were sent to all PHCC managers. For the 2013 

data collection, a combination of web- and paper-based questionnaires was used. The web-

based questionnaire was accessed through the web-based survey program Artologik Software 

for the Web: Survey and Report [46]. In total, three reminders were sent in 2006 and four 

reminders in 2013. 
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Paper II 

The PHCC-level data collected in 2013 for Paper I were also used in Paper II. Persons with 

T2DM from the NDR were linked to the PHCCs’ questionnaire data by using the unique health 

care address register identity number of each PHCC (HSA-ID). These HSA-IDs were obtained 

from SALAR and verified by each of Sweden’s county councils/regions. Individual-level data 

were linked to data from LISA and NPR by using Swedish personal identification numbers. 

Statistical analyses 

Categorical variables are presented as percentages and frequencies, n (%); ordinal, discrete and 

continuous variables are given as median and interquartile ranges (IQR) in Paper I while 

discrete and continuous variables are given as means and standard deviations (SD) in Paper II. 

To test for differences between the two years (2006 and 2013), the dependence between the two 

studies had to be considered. Therefore, a bootstrap procedure was used for calculating the P 

values for tests of differences between the two years utilising Pearson’s 2 test for categorical 

data and the Mann–Whitney U test for ordinal, discrete and continuous data.  

 

In the handling of missing data, a simple imputation method was used in Paper II, that is, last 

observation carried forward (LOCF). For the regression analyses in Paper II, the Generalized 

Estimating Equations (GEE) analysis was used with HbA1c levels (mmol/mol) as a dependent 

variable. The GEE analysis takes care of the hierarchical nature of the data with individuals 

nested within PHCCs and PHCCs nested within county councils/regions. Besides the 

unadjusted models, three kinds of multiple adjusted models were used: a base model, a full 

model, and a final model. The base model included all PHCC-level variables, except those 

measuring the type of call–recall system. The base model was adjusted for all other personnel 

resources and organisational feature variables, and for all background data measures on the 

PHCC level. The full model included all variables in the base model as well as all demographic 

factors, together with clinical, lifestyle, socio-economic, and comorbidity variables measured 

on an individual level. The final model started by including all variables in the full model and 

used a backward selection procedure for excluding variables with high P values, using a 

removal probability of 0.2 starting with the highest P value in the full model. The GEE analysis 

included 188 094 individuals at 787 PHCCs with complete cases. A subgroup analysis of 

PHCCs using a call–recall system to RNs and GPs included those variables measuring the type 

of system used and was based on 146 084 individuals at 594 PHCCs with complete cases. 

Ethical considerations 

The studies for Papers I and II were approved by the Regional Ethical Review Board in Uppsala 

(approval number 2013/376). Managers at the PHCCs received a cover letter together with the 

Swed-QOP questionnaire with information that their participation in the study was voluntary 

and that all data were to be kept confidential. As for the NDR, persons with T2DM had given 

their informed consent to participate in the register.  
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Results 

 

Comparison of resource allocation and organisational features: 2006 and 2013  

(Paper I) 

Changes in PHCC resource allocation 

The median list size decreased from 2006 to 2013 and the median number of persons with 

T2DM listed at PHCCs increased (all P < 0.001). The whole time equivalent (WTE) for RNs 

per 500 persons with T2DM increased from 0.64 in 2006 to 0.79 in 2013 (P < 0.001). In 2013, 

30 percentages points more PHCCs (17.0% in 2006 and 47.5% in 2013) had an RN with 16 or 

more ECTS credits in diabetes-specific education (P < 0.001). Moreover, access to a 

psychologist in-house increased from 25.9% in 2006 to 47.1% in 2013 (P < 0.001). No change 

was found in terms of in-house access to dietitians, chiropodists, social workers or 

physiotherapists. 

 

Changes in PHCC organisational features 

In 2013, PHCCs reported having more medical check-ups of WC, lipids and albuminuria for 

persons with diet treatment or using OHAs as glucose-lowering treatment (all P < 0.05). 

Further, PHCCs had more medical check-ups in 2013 of WC for insulin-treated persons (P = 

0.010). The use of a call–recall system in 2013 increased for GPs (P = 0.002) and RNs (P = 

0.020), as did their use of a system for checking that persons made annual visits to GPs (P = 

0.017) and to RNs (P = 0.008). No difference was found between 2006 and 2013 for PHCCs 

providing group education, with almost one-fourth providing them in both years. 

Association between resources, organisational features and HbA1c level (Paper II) 

Characteristics of the study population 

The study included 230 958 persons with T2DM attending 846 PHCCs. The study population 

had a mean (SD) age of 68 years (11.8), 56% were male, and the mean (SD) duration of diabetes 

was 9 (7.6) years. The mean (SD) HbA1c level was 54 (13.7) mmol/mol. Four-fifths (81%) had 

been born in Sweden. One-third of the population had diseases of the circulatory system; one-

fourth had diseases of the eye and adnexa; and one-fifth had diseases of the musculoskeletal 

system and connective tissue. 

 

The mean (SD) number of listed persons was 8561 (4196) and the mean number of listed 

persons with T2DM was 354 (199). The mean number of WTE RNs assigned for diabetes care 

was 0.79 and most (63.7%) of the persons had access to an RN with diabetes-specific education 

(between >7.5 and 15 ECTS credits). More than half (59.4%) of the persons were attending 

PHCCs with a diabetes team and almost one-fourth had access to group education. Almost all, 

96.0% and 80.0%, used a call–recall system to RNs and GPs, respectively. 
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Resources and organisational features are associated with HbA1c level 

After adjusting for several important confounders at the PHCC and individual levels, the final 

model (Table 3) showed that personnel resources such as the mean ECTS credits of diabetes-

specific education among RNs (P < 0.001) and additional 15 minutes of regular visits to RNs 

(P < 0.001) decreased the individual HbA1c level. The opposite effect (i.e., increased HbA1c 

levels) was found when spending an additional 15 minutes for regular visits to GPs (P < 0.001). 

Organisational features associated with decreased individual HbA1c levels were PHCCs having 

a diabetes team (P < 0.01) and providing group education (P < 0.01). The opposite effect (i.e., 

increased HbA1c levels) was found for PHCCs using a call–recall system to GPs (P < 0.001). 

In the subgroup analysis, PHCCs using a call–recall system to RNs based on persons’ needs (P 

< 0.05) and being computerised (P < 0.001) were found to be associated with decreased 

individual HbA1c levels. However, having a computerised call–recall system to GPs was 

associated with increased HbA1c levels (P < 0.001). 

 

Table 3. Associations between personnel resources, organisational features at PHCCs and 

individual HbA1c level. 

Variable Final modela 

  (95% CI) 

Mean number of ECTS credits of diabetes-specific education for RNs –0.02 (–0.02; –0.01)*** 

Duration of regular visits to RNs (per 15 minutes) –0.19 (–0.29; –0.10)*** 

Duration of regular visits to GPs (per 15 minutes) 0.28 (0.18; 0.39)*** 

Diabetes team including RN and GP –0.18 (–0.31; –0.04)** 

Group education –0.20 (–0.33; –0.08)** 

Call–recall system to RNs 0.31 (–0.02; 0.65) 

Call–recall system to GPs 0.42 (0.26; 0.59)*** 

  

Subgroup analysis  

Call–recall system to RNs based on persons’ needs –0.22 (–0.39; –0.05)* 

Computerised call–recall system to RNs –1.10 (–1.54; –0.66)*** 

Call–recall system to GPs based on persons’ needs 0.01 (–0.16; 0.18) 

Computerised call–recall system to GPs 1.20 (0.76; 1.63)*** 

ECTS, European Credits Transfer Accumulation System; CI, confidence interval; GP, general practitioner; PHCC, primary 

health care centres; RN, registered nurse 

Note: The results are based on valid values for n = 188 094 persons with T2DM at 787 PHCCs in the main analysis and 146 

084 persons with T2DM at 594 PHCCs in the subgroup analysis. 
a Adjusted for all other personnel resources and organisational features and for all background variables measured at the PHCC 

level as well as all demographic and clinical factors, lifestyle, socio-economic level, and comorbidities measured at the 

individual level except for the following variables: diseases of the ear and mastoid process (ICD-10: H60–H95), lipid-lowering 

drugs, mental and behavioural disorders (ICD-10: F00–F99), estimated glomerular filtration rate, and injury, poisoning and 

certain other consequences of external causes (ICD-10: S00–T98). 

* P < 0.05; ** P < 0.01; *** P  0.001 
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Discussion 

 

 

 

The overall aim of this thesis was to extend the current knowledge about how Swedish diabetes 

care changed from 2006 to 2013 and to investigate any associations between personnel 

resources and organisational features of PHCCs, and the individual HbA1c level in persons with 

T2DM. The thesis is based on a large sample size, including more than 70% of all Swedish 

PHCCs and all persons with T2DM at these PHCCs registered in the NDR (n = 230 958). From 

2006 to 2013, RNs at PHCCs increased the time per week assigned to persons with T2DM; 

access to a psychologist increased, but not access to a dietitian or other personnel. Compared 

with 2006, in 2013 more PHCCs had RNs with higher diabetes-specific education (Paper I), 

which was also found to be associated with a decreased HbA1c level (Paper II). The 

organisational features that changed from 2006 to 2013 were a higher frequency of medical 

check-ups and more frequent use of call–recall systems in 2013. Only a minority of the PHCCs 

provided group education in both years (Paper I). However, providing group education and 

having a diabetes team were associated with lower HbA1c levels for persons with T2DM (Paper 

II). Surprisingly, the duration of regular visits to GPs and using a call–recall system to GPs 

based on the persons’ needs were associated with higher HbA1c levels (Paper II). 

 

Findings regarding the amount of time RNs devoted to persons with T2DM and RNs’ diabetes-

specific education might be explained by them having more responsibilities in caring for the 

persons with T2DM [47]. From 2006 to 2013, the number of ECTS credits in diabetes-specific 

education among RNs increased, and this variable was also found to be associated with 

decreased HbA1c levels (e.g., –0.02 mmol/mol  30 ECTS credits = –0.6 mmol/mol). However, 

the effect was small. The Diabetes, Attitudes, Wishes and Needs international study (DAWN2) 

[29] included persons with diabetes and health care professionals from 17 countries. The study 

reported major gaps in current postgraduate training for diabetes, especially education in 

effective patient-centred care. However, despite the increasing diabetes-specific education 

among RNs, the provision of group education remained low. This is seen as a concern because 

findings from Paper II confirm and add to previous research showing that group education is 

more effective than standard care for persons with T2DM in improving clinical outcomes [34]. 

Further, a recent Swedish qualitative interview study of persons with diabetes reported that 

there is a desideratum for group education among those with T2DM [40]. 

 

The employment of health care professionals in-house only changed regarding access to a 

psychologist. Although persons with T2DM might encounter diabetes-related distress [48], the 

increasing employment of psychologists may be a result of increased need in the general 

population. However, it should be emphasized that fewer than half of the PHCCs had a dietitian 

available in-house. Considering that dietary counselling and changes are key features in the 

treatment of persons with T2DM [23], it is of concern that access to dietitians in-house had not 

increased more from 2006 (34.9%) to 2013 (41.2%). Improvement in the eating habits of 

persons with T2DM has been reported as a global issue [27]; thus, considering their expertise, 
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dietitians should be seen as valuable assets in the diabetes workforce. Only half of the PHCCs 

had a diabetes team available (Paper I) even though the present thesis and previous research 

[32] highlight that working in a diabetes team is beneficial for the care of persons with T2DM. 

Adequate resources from different health care professionals are essential for providing high 

quality primary diabetes care [49]. 

 

The NDR is an integrated component in Swedish diabetes care and is used for quality 

improvement [37]. It was found that medical check-ups and the use of call–recall systems to 

RNs and GPs increased from 2006 to 2013, which might be a result of using the NDR more as 

a tool for interacting with persons with respect to medical check-ups and tailored support and 

counselling [37, 41]. When analysing the effects of using a computerised call–recall system to 

GPs and RNs, it was found to increase persons’ HbA1c levels for GP visits, while HbA1c levels 

decreased when the system was used for RNs. One possible explanation may be that GPs are 

using a computerised call–recall system for persons with poor HbA1c levels to achieve more 

personalised diabetes care, thereby reducing the risk for developing diabetes-related 

complications. Indeed, Barnard et al. (2014) argue that it is time to rethink the model of care, 

proposing instead one that provides more tailored diabetes care [50]. 

 

A main insight from this thesis is that personnel resources and organisational features of PHCCs 

vary across the country, although it must be noted that each county council/region is free to 

decide the organisation of diabetes care, and prioritisations are affected by difficulties in 

implementing actions, their cost-effectiveness and their effects [23]. One way forward in 

providing more tailored diabetes care would be to implement certified diabetes clinics. In 2016, 

Region Skåne instigated diabetes clinics with the aim of ascertaining the quality of care given 

to persons’ with T2DM [51]. A number of the personnel resources and organisational features 

addressed in this thesis are also included in the eight certification requirements for a diabetes 

clinic: one WTE RN per 400 persons with T2DM; a minimum of 100 persons with diabetes per 

certified clinic; RNs having at least 15 ECTS credits in diabetes-specific education; diabetes-

responsible GPs; working teams with continuous diabetes education for health care 

professionals; using call–recall systems; persons having yearly medical check-ups; and having 

at least 90% of persons with T2DM registered in the NDR. However, further investigations are 

required to better elucidate the role of diabetes care management in primary health care. For 

instance, how personnel resources and organisational features are utilized in daily clinical 

practice should be taken into consideration. One study [52] that evaluated diabetes care found 

that personnel resources and organisational features influence each other, and evaluating the 

separate effects of these at an individual level is a daunting task. Furthermore, difficulties arise 

when evaluating the impact of care on individual outcomes for persons with T2DM because it 

is a complex and progressive disease requiring several aspects of care [23]. Since the person’s 

with T2DM mainly visit their GPs and RNs once a year and the T2DM requires daily 

responsibility in managing the disease, it may be insufficient to only address the impact of 

diabetes care and not take into account the perspective of the person’s with T2DM own 

management [50]. Overall, the important goal is to achieve high-quality diabetes care, with 

such care being accessible and distributed equitably to everyone who needs it. 
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Methodological considerations 

Some limitations in these studies were the risk of information bias when using self-reported 

data, because it can include false or inaccurate answers or misinterpretations. Definitions of 

terms used in the Swed-QOP questionnaire were not included (such as ‘call–recall system’ or 

‘patient education’). However, PHCC managers were requested to answer the questions 

together with a responsible RN or GP. Another limitation with the Swed-QOP questionnaire 

was that it does not examine the individual education levels of GPs. Another limitation was the 

risk of selection bias, as well-functioning PHCCs might be more inclined to participate in the 

study. Finally, the cross-sectional design made it impossible to draw any causal associations 

(Papers I and II). Limitations addressed in Paper I were the need for caution when analysing 

questions concerning patient education and medical check-ups because different question 

designs were used in the two years. Furthermore, it was not possible to match the responses for 

2006 with those for 2013; therefore, it is not certain whether the changes identified in 2013 

were the same ones made in the same PHCCs since 2006. 

 

The strengths of this study were the large sample size with the inclusion of more than 70% of 

the PHCCs and all persons with T2DM from the NDR, thereby increasing the possibility of 

generalising the results. Another strength was the use of the comprehensive Swed-QOP 

questionnaire, which provides an overall picture of Swedish diabetes care (Papers I and II). 

Moreover, the overall strength of Paper I was the high proportion of participating PHCCs in 

both 2006 and 2013. Moreover, Paper I was the first longitudinal cross-sectional study 

conducted in Swedish primary diabetes care institutions. Major strengths of Paper II were the 

high percentages of participating PHCCs and persons with T2DM reported to the NDR. Another 

strength was the use of well-administrated registers (NDR, LISA and NPR) when adjusting for 

several important confounders. 
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Conclusions 

 

 

 

• The number of ECTS credits in diabetes-specific education among RNs increased from 

2006 to 2013, and this was also associated with lower HbA1c levels in persons with 

T2DM. 

• It is of concern that only a minority of Swedish PHCCs provided group education and 

only half of the PHCCs had diabetes teams available; both measures were found to be 

associated with lower HbA1c levels in persons with T2DM. 

• Evaluating the care of persons with T2DM is a complex issue. Personnel resources and 

organisational features influence each other, and evaluating separate effects at an 

individual level is a daunting task. 

• This knowledge might stimulate decision-makers to prioritise these measures and aim for 

high-quality, equitable care for persons with T2DM. 
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Sammanfattning, Summary in Swedish 

 

Övergripande syfte Att utöka den nuvarande kunskapen om hur den svenska diabetesvården 

har förändrats från 2006 till 2013 (Delarbete I) och undersöka associationen mellan personella 

resurser och organisationsfaktorer på vårdcentralsnivå och HbA1c-nivån för personer med typ 

2 diabetes mellitus (T2DM) (Delarbete II). 

 

Metod Den longitudinella tvärsnittsstudien för Delarbete I inkluderade totalt 684 (74,3 %) av 

921 vårdcentraler år 2006 och 880 (76,4 %) av 1152 vårdcentraler år 2013. Verksamhetschefer 

för alla Sveriges vårdcentraler fick vid båda tidpunkterna besvara ett formulär om 

diabetesvårdens organisation. Delarbete II inkluderade personer med T2DM (n = 230 958) 

registrerade i Nationella diabetesregistret (NDR) år 2013 och 846 vårdcentraler som besvarade 

formuläret om diabetesvårdens organisation år 2013. Individdata kompletterades med 

socioekonomisk status från den Longitudinell integrationsdatabasen för sjukförsäkrings- och 

arbetsmarknadsstudier (LISA) från Statistiska Centralbyrån och samsjuklighet från 

Patientregistret. 
 

Resultat Från 2006 till 2013 har det totala antalet listade patienter på vårdcentralerna blivit 

färre och antalet listade personer med T2DM har blivit allt fler (alla P < 0.001). Medianantalet 

heltidstjänstsjuksköterska/500 personer med T2DM har ökat från 0.64 år 2006 till 0.79 år 2013 

(P < 0.001). I jämförelse med 2006 har 30 procentenheter fler vårdcentraler (17.0 % år 2006 

och 47.5 % år 2013) år 2013 sjuksköterskor med minst 16 högskolepoäng inom diabetesspecifik 

utbildning (P < 0.001). Tillgången till psykolog inom vårdcentralen hade ökat från 25,9 % 2006 

till 47,1 % år 2013 (P < 0.001). Ingen förändring observerades angående tillgång till dietist, 

fotvårdsterapeut, kurator eller fysioterapeut inom vårdcentralen. Organisatoriska förändringar 

som skett från 2006 till 2013 var en mer frekvent screening, ökad användning av kallelsesystem 

och system för att kontrollera att patienter deltagit i regelbundna kontroller (alla P < 0.05). 

Erbjudandet av grupputbildning var fortsatt låg under båda åren (Delarbete I). Efter justering 

för flera viktiga störningsfaktorer framkom det i delarbete II att personella resurser avseende 

antalet högskolepoäng i diabetesspecifik utbildning för sjuksköterskor (P < 0.001) och avsatt 

tid för återbesök till sjuksköterska (P < 0.001) var associerat med en sjunkande HbA1c-nivå. 

Tid avsatt för återbesök till läkare var associerat med en ökad HbA1c-nivå (P < 0.001). 

Organisatoriska faktorer som var associerat med en sjunkande HbA1c-nivå var att vårdcentraler 

har diabetesteam (P < 0.01) och har grupputbildning (P < 0.01). 
 

Slutsats Denna avhandling ger ytterligare kunskap om betydelsen av att utvärdera 

diabetesvården för att identifiera skillnader inom landet. Resultatet kan tillsynes tolkas som att 

det skett en satsning på diabetessjuksköterskor i form av mer tid avsatt för patienter och ökad 

utbildningsnivå. Faktorer som sjuksköterskors utbildningsnivå, grupputbildning samt arbete i 

diabetesteam var associerat med en lägre HbA1c-nivå för personer med T2DM. Denna 

avhandling kan stimulera beslutsfattare att prioritera dessa åtgärder för att uppnå en god och 

jämlik diabetesvård. 
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Future studies 
 

    

 

Paper III 

Aim To analyse associations between SALAR’s seven success factors [42] and individual 

HbA1c levels in persons with T2DM. 

Design Cross-sectional study. 

Participants The study covers 846 PHCCs and 230 958 persons with T2DM attending them. 

Data collection The Swed-QOP questionnaire was used for collecting PHCC-level data, and 

individual-level data were obtained from the NDR. 

Progress Data have been collected and will be analysed during the spring of 2017. 

 

Paper IV 

Aim To study the association between personnel resources and organisational features of 

PHCCs and all-cause mortality in persons with T2DM. 

Design Prospective cohort study. 

Participants The study covers 846 PHCCs with 230 958 persons with T2DM attending them. 

Data collection The Swed-QOP questionnaire was used for collecting PHCC-level data, and 

individual-level data were obtained from the NDR. All-cause mortality will be followed up 

through the Swedish population register. 

Progress PHCC-level data and individual-level data have been collected. All-cause mortality 

will be analysed during the autumn of 2017. 
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APPENDIX A: Swed-QOP questionnaire for 2006 (in Swedish) 
 

 

Uppgiftslämnare 

Profession  

Telefonnummer      

 

Nedanstående frågor berör förhållandet för omhändertagande av era patienter med typ 2 diabetes på er 

vårdcentral/mottagning år 2006. 

 

Besvara gärna enkäten tillsammans med den/de medarbetare som har den direkta patientkontakten. Det är 

viktigt att svara på samtliga frågor i enkäten. Sätt ett kryss på varje fråga som är avsedd för detta och besvara 

öppna frågor i löpande text. För vissa av frågorna kan flera alternativ stämma överens, ange då samtliga 

alternativ som överensstämmer med de förhållanden som råder på vårdcentralen/mottagningen. 

Allmänna frågor – Patienter 

1. 

 

 Hur många patienter totalt är listade/tillhör er vårdcentral/mottagnings geografiska 

upptagningsområde? 

 

   Antal patienter:  

 

2.  Hur många personer med diabetes ansvarar er vårdcentral/mottagning för? 

 

   < 50 

 50-100 

 101-150 

 151-200 

 201-250 

 251-300 

 301-350 

 351-400 

 401-500 

 

 501-600 

 601-700 

 >700 

Allmänna frågor- Personal 

3.  Ange totala antalet personer som var i tjänst under november månad 2006 omräknat till 

heltidstjänster för följande professioner:                                    

   

Allmänläkarspecialist 

 

Vikarierande läkare 

 

ST-läkare 

 

AT-läkare 

 

Sjuksköterska/distriktssköterska 

Antal heltidstjänster 

4.  Har ni diabetesansvarig läkare (DAL)? 

 Ja  

 Nej 
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5.  Har ni diabetesutbildad sjuksköterska/sjuksköterskor som ansvarar för patienter med typ 2 

diabetes? 

 Ja, antal: 

 Nej 

6.  Vilka övriga resurser inom er vårdcentral/mottagning har ni tillgång till för era 

diabetespatienter? 

 Fotvårdsterapeut                        Kurator  

 Sjukgymnast                              Psykolog  

 Dietist 

Kommentar: 

7.  Till vilka övriga resurser utanför er vårdcentral/mottagning brukar ni remittera era 

diabetespatienter? 

 Fotvårdsterapeut                        Kurator  

 Sjukgymnast                              Psykolog  

 Dietist 

Kommentar: 

8.  Hur många timmar avsätter sjuksköterskan/sjuksköterskorna totalt per vecka för 

diabetespatienter? 

                              timmar/vecka             Kommentar: 

9.  Hur många universitetspoäng inom diabetes har nuvarande ansvarig sjuksköterska/ 

sjuksköterskor. 

                                                                      Antal poäng 

 0 1-5 6-10 11-15 16-20 >20 

Sjuksköterska I       

Sjuksköterska II       

Sjuksköterska III       

Vårdprogram och rutiner 

10.  Finns vårdprogram/handlingsprogram för diabetes utarbetat i ert landsting/region? 

 

 Ja  

 

 Nej       

 

11.  Finns vårdprogram/handlingsprogram för diabetes som ni själva har utarbetat på er 

vårdcentral/mottagning? 

 

 Ja  

 

 Nej      
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12.  I vilken omfattning anser ni att vårdprogram/handlingsprogram efterföljs? 

 

 I stor utsträckning 

 I liten utsträckning 

 Inte alls 

 

Kommentar: 

13.  Ange hur ofta följande kontroller genomförs för patienter med kost/tablettbehandlad diabetes 

på er vårdcentral/mottagning? Markera det vanligast förekommande för varje parameter. 

   ≥ 2 ggr/år 1 g/år Vartannat år eller 

mindre 

Aldrig/Nästan aldrig 

   

HbA1c 

Vikt 

Midjemått 

Lipidstatus 

Blodtryck 

Mikroalbuminuri 

Fotstatus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

             

 

 

 

 

 

             

 

 

 

 

 

 

 

 

14.  Ange hur ofta följande kontroller genomförs för patienter med typ 2 diabetes som har 

insulinbehandling eller kombinationsbehandling tablett- och insulinbehandling på er 

vårdcentral/mottagning? Markera det vanligast förekommande för varje parameter.  

   ≥ 2 ggr/år 1 g/år Vartannat år eller 

mindre 

Aldrig/Nästan aldrig 

   

HbA1c 

Vikt 

Midjemått 

Lipidstatus 

Blodtryck 

Mikroalbuminuri 

Fotstatus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15.  Ange hur lång tid som avsätts per patient för de återkommande kontrollerna (inklusive 

dokumentation). Välj det alternativ som är vanligast förekommande. 

   1-15 min 16-30 min 31-45 min 46-60 min 

  Hos läkare (allmänläkarspecialist, AT-

/ST-läkare, vikarie) 

Hos sjuksköterska/diabetesansvarig 

sjuksköterska 
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16.  Vilken är den vanligaste rutinen för insulininställning av patienter med typ 2 diabetes som 

sviktar på tablettbehandling? 

 

 Patienterna remitteras till specialistklinik  

 Läkaren startar insulinbehandling  

 Läkaren startar insulinbehandling i samarbete med sjuksköterskan  

 Annat, vad: 

 

 

 Uppföljning/utvärdering 

 

17.  Vilket system har ni för uppföljning av era patienter till läkare respektive sjuksköterska? 

 

   Patienterna kallas Patienterna bokar själva tid 

  Läkare 

 

Sjuksköterska 

 

 

 

 

 

 

17a.  Om patienterna kallas, vilket system använder ni till läkare respektive sjuksköterska? 

   Datoriserat Manuellt 

  Läkare 

 

Sjuksköterska 

 

 

 

 

 

 

18.  Har ni något system för att följa upp att patienterna har deltagit i regelbundna kontroller hos 

läkare respektive sjuksköterska? 

   Ja, datoriserat Ja, manuellt Nej 

  Läkare 

 

Sjuksköterska 

 

 

 

 

 

 

 

 

 

Patientutbildning och behandlingsmål 

 

19.  Bedriver ni patientutbildning?   

 Ja                     

 

 Nej 

 

Kommentar: 

19a.  Om ni bedriver patientutbildning, använder ni er av checklista för innehållet i utbildningen? 

 Ja                     

 

 Nej   

19b.  Vilka områden omfattar i så fall checklistan? 

20.  Om ni inte använder er av checklista, hur gör ni i stället? 

 

21.  Anordnar ni speciella utbildningstillfällen för era patienter? 

 Ja                    Nej   

 

Beskriv hur ni gör och hur ofta:   
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22.  Ange hur vanligt förekommande det är att ni diskuterar mål för behandlingen med era 

patienter avseende HbA1c, blodtryck, lipider och livsstilsförändringar? 

 

   

 

HbA1c 

Blodtryck 

Lipider 

      Livsstilsförändringar 

Nästan med alla 

 

 

 

 

 

Med många 

 

 

 

 

 

 

Ett fåtal 

 

 

 

 

 

 

Diskuterar ej mål 

 

 

 

 

 

23.  Vem/vilka fattar i regel beslut om mål för behandlingen avseende HbA1c, blodtryck, lipider 

och livsstilsförändringar? 

 

HbA1c  

Blodtryck  

Lipider  

Livsstilsförändringar 

Nationella Diabetesregistret 

24.  Registrerar ni era patienter i Nationella Diabetesregistret (NDR)? 

 Ja  

 

 Nej  

 

 Planerar att starta registrering  

25.  Hur använder ni er av resultaten i NDR? 

 

 För egen del                                               Sätta mål för vårdcentralen/mottagningen 

 För patientens del                                      Vi använder inte resultaten  

 Verksamhetsutveckling                             Annat, vad 

 

26.  Om ni inte registrerar i NDR. Vad är den viktigaste anledningen till att ni inte gör det? 

 

 Tar för mycket tid                                     Tror inte på kvalitetsregister 

 Har inte kommit igång                              Annat, vad 

 

27.  Ge exempel på kvalitetssäkringsarbete som ni bedriver på er vårdcentral: 

 

28.  Övriga synpunkter som ni vill förmedla: 
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APPENDIX B Swed-QOP questionnaire for 2013 (in Swedish) 

 

Vårdcentral             

Profession  

HSA- id (alt. vårdcentralens namn) 

Telefonnummer      

Län/region 

 

Nedanstående frågor berör förhållandet för omhändertagande av era patienter med typ 2 diabetes på er 

vårdcentral/mottagning år 2013. 

 

Besvara gärna formuläret tillsammans med den/de medarbetare som har den direkta patientkontakten. Det är 

viktigt att svara på samtliga frågor i formuläret. Beroende på hur ni svarar kan det finnas underfrågor. Efter att 

ni besvarat formuläret kan ni skicka det i medföljande svarskuvert. 

 

Allmänna frågor – Patienter 

1. 

 

 Hur många patienter är totalt listade/tillhör er vårdcentral/mottagning? 

   Antal patienter:  

 

2.  Hur många personer med diabetes ansvarar er vårdcentral/mottagning för? 

                                                                                                             Antal patienter:  

 

Allmänna frågor- Personal 

3.  Ange totala antalet personer som är/var i tjänst under november månad 2013 omräknat till 

heltidstjänster för följande professioner:                                      

   

Allmänläkarspecialist 

 

Vikarierande läkare 

 

ST-läkare 

 

AT-läkare 

 

Sjuksköterska/distriktssköterska 

Antal heltidstjänster 

4.  Har ni diabetesansvarig läkare (DAL)? 

 Ja  

 Nej 

5.  Har ni diabetesutbildad sjuksköterska/sjuksköterskor som ansvarar för patienter med diabetes?  

 

 Ja,  

 Nej 
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5a.  Om ja, hur många diabetesutbildade sjuksköterskor har ni?  

 

 1 

 2  

 3 

 4  

 5 

 

5b.  Utifrån antal diabetesutbildade sjuksköterskor, hur många högskolepoäng (hp) (exempelvis 

10 gamla poäng= 15 nya hp) i ämneskompetens och pedagogisk kompetens inom diabetes har 

nuvarande ansvarig sjuksköterska/sjuksköterskor? 

 

                                      Ämneskompetens                                        Pedagogisk kompetens 

                                Antal nya högskolepoäng (hp)                     Antal nya högskolepoäng (hp) 

 

Sjuksköterska 1          

 

Sjuksköterska 2   

 

Sjuksköterska 3  

 

Sjuksköterska 4  

  

Sjuksköterska 5 

 

6.  Hur många timmar avsätter sjuksköterskan/sjuksköterskorna totalt per vecka för 

diabetespatienter? Ange under kommentar om ni har uppehåll för exempelvis sommar och jul. 

                    

Antal timmar/vecka  

 

 Kommentar: 

 

7.  Vilka övriga resurser inom er vårdcentral/mottagning har ni tillgång till för era 

diabetespatienter? Kryssa för alla alternativ som stämmer. 

 

 Fotvårdsterapeut  

 Sjukgymnast  

 Dietist  

 Kurator  

 Psykolog 

 

Annan, vem/vilka?  

8.  Till vilka övriga resurser utanför er vårdcentral/mottagning brukar ni remittera era 

diabetespatienter? Kryssa för alla alternativ som stämmer. 

 

 Fotvårdsterapeut  

 Sjukgymnast  

 Dietist 

 Kurator  

 Psykolog 

 

Annan, vem/vilka 
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9.  Har ni ett diabetesteam på er vårdcentral/mottagning?  

 

 Ja  

 Nej  

 Vet ej 

 

9b.  Om ja, vilka ingår i ert team?  

Kryssa för alla alternativ som stämmer. 

 

 Läkare                                                                    

 Sjuksköterska 

 Dietist 

 

Annan, vem/vilka: 

 

 Vårdprogram och rutiner 

10.  Finns vårdprogram/handlingsplan för diabetes utarbetat i ert landsting/region? 

 Ja  

 Nej 

10a.  Om ja, ni har utarbetat vårdprogram/handlingsplan i ert landsting/region, är de medicinska 

riktlinjerna:  

Kryssa för alla alternativ som stämmer. 

 

 Lättillgängliga 

 Lättförståeliga 

 Med tydliga rekommendationer 

Annat, vad: 

 

10b.  Om ja, är riktlinjerna i vårdprogrammet/handlingsplanen välförankrade i ert landsting/region?  

 

 Ja 

 Nej 

 Vet ej 

 

Kommentar: 

11  Finns vårdprogram/handlingsplan för diabetes som ni själva har utarbetat på er 

vårdcentral/mottagning? 

 

 Ja 

 Nej  

 

11a.  Om ja, ni har utarbetat vårdprogram/handlingsplan på er vårdcentral/mottagning, är de 

medicinska riktlinjerna: 

Kryssa för alla alternativ som stämmer. 

 

 Lättillgängliga 

 Lättförståeliga 

 Med tydliga rekommendationer 

Annat, vad: 
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11b.  I vilken omfattning anser ni att vårdprogram/handlingsplan efterföljs? 

Sätt ett kryss för det som stämmer in på er vårdcentral/mottagning. 

 

 I stor utsträckning  

 I liten utsträckning  

 Inte alls 

 

Kommentar: 

 

12.  Ange hur ofta följande kontroller genomförs för patienter med kostbehandling på er 

vårdcentral/mottagning? Markera det vanligast förekommande för varje parameter. 

 

   ≥ 2 ggr/år 1 g/år Vartannat år eller 

mindre 

Aldrig/Nästan aldrig 

   

HbA1c 

Vikt 

Midjemått 

Lipidstatus 

Blodtryck 

Mikroalbuminuri 

Fotstatus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13.  Ange hur ofta följande kontroller genomförs för patienter med tablettbehandlad diabetes på er 

vårdcentral/mottagning? Markera det vanligast förekommande för varje parameter. 

 

   ≥ 2 ggr/år 1 g/år Vartannat år eller 

mindre 

Aldrig/Nästan aldrig 

   

HbA1c 

Vikt 

Midjemått 

Lipidstatus 

Blodtryck 

Mikroalbuminuri 

Fotstatus 
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14.  Ange hur ofta följande kontroller genomförs för patienter med typ 2 diabetes som har 

insulinbehandling eller kombinationsbehandling tablett- och insulinbehandling på er 

vårdcentral/mottagning? Markera det vanligast förekommande för varje parameter.                      

 

   ≥ 2 ggr/år 1 g/år Vartannat år eller 

mindre 

Aldrig/nästan aldrig 

   

HbA1c 

Vikt 

Midjemått 

Lipidstatus 

Blodtryck 

Mikroalbuminuri 

Fotstatus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15.  Erbjuder er vårdcentral/mottagning systematiskt egenmätning av blodglukos till 

insulinbehandlade personer med typ 2 diabetes? 

Mätning av blodglukos före och efter måltid under en dag (6-7 stickor), två dagar per vecka. 

 

 Ja  

 Nej 

 

16.  Erbjuder er vårdcentral/mottagning riktad egenmätning av blodglukos till personer med typ 2 

diabetes, som inte behandlas med insulin? 

Riktad egenmätning av blodglukos vid speciella situationer som vid byte av läkemedel eller 

akut svängande blodglukos vid exempelvis infektioner och kortisonbehandling eller i 

pedagogiskt syfte. 

 

 Ja  

 Nej 

 

 

17.  Ange hur lång tid som avsätts per patient för de återkommande kontrollerna (inklusive 

dokumentation). Välj det alternativ som är vanligast förekommande hos respektive profession. 

                                                                                                  1-15      16-30       31-45     46-60  

                                                                                                    min        min          min        min 

Hos läkare (allmänläkarspecialist, AT-/ST-läkare, vikarie                                         

 

Hos sjuksköterska/diabetesansvarig sjuksköterska                                                     

 

18.  Vilken är den vanligaste rutinen för insulininsättning av patienter med typ 2 diabetes som 

sviktar på tablettbehandling?  

OBS! Sätt ett kryss som berör majoriteten av era diabetespatienter.  

 

 Patienterna remitteras till specialistklinik  

 Läkaren startar insulinbehandling 

 Sjuksköterskan startar insulinbehandling efter läkarordination 

 Läkaren startar insulinbehandling i samarbete med sjuksköterskan  

 Annat, vad:  
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 Uppföljning/Utvärdering 

 

19.  Vilket system har ni för uppföljning av era patienter till läkare?   

Sätt ett kryss som berör majoriteten av era diabetespatienter.  

 

 Patienter kallas 

 Patienter bokar själva tid 

 

19a.  Om patienterna kallas till läkare, vilket system använder ni? 

Sätt ett kryss som berör majoriteten av era diabetespatienter. 

 

 Datoriserat  

 Manuellt 

  

19b.  Om patienterna kallas till läkare, sker kallelsen utifrån: 

Sätt ett kryss som berör majoriteten av era diabetespatienter.  

 

 Standardiserad uppföljning 

 Uppföljning efter patientens behov 

 Vet ej 

20.  Vilket system har ni för uppföljning av era patienter till sjuksköterska? 

Sätt ett kryss som berör majoriteten av era diabetespatienter.  

 

 Patienter kallas 

 Patienter bokar själva tid 

 

20a.  Om patienterna kallas till sjuksköterska, vilket system använder ni?  

Sätt ett kryss som berör majoriteten av era diabetespatienter. 

 

 Datoriserat  

 Manuellt 

 

20b.  Om patienterna kallas till sjuksköterska, sker kallelsen utifrån: 

Sätt ett kryss som berör majoriteten av era diabetespatienter.  

 

 Standardiserad uppföljning 

 Uppföljning efter patientens behov 

 Vet ej 

 

21.  Har ni något system för att följa upp att patienterna har deltagit i regelbundna kontroller hos 

läkare respektive sjuksköterska? 

Sätt ett kryss som berör majoriteten av era diabetespatienter.  

                                                                   Ja, datoriserat            Ja, manuellt            Nej 

 

                                          Läkare                                                                        

 

                               Sjuksköterska                                                                        
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22.  Vid återkommande besök träffar patienten samma vårdgivare? 

Sätt ett kryss som berör majoriteten av era diabetespatienter.  

                                                                            Ja                            Nej                  Vet ej 

 

Läkare                                                                                                                  

 

Sjuksköterska                                                                                                       

 

Dietist                                                                                                                   

 

 Patientutbildning och behandlingsmål 

 

23.  Hur bedriver ni patientutbildning?   

                       
 Individuellt 

 Grupp 

 Individuellt och grupp 

24.  Om ni bedriver individuell patientutbildning. Hur gör ni i mötet med patienten? 

OBS! Sätt ett kryss som berör majoriteten av era diabetespatienter  

 

 Använder checklista som utgångspunkt för mötet 

 Utgår från patientens behov 

 Annat 

Vad: 

 

24a.  Om ni använder er av checklista i individuell patientutbildning, vilka områden omfattas? 

Kryssa för alla alternativ som stämmer. 

 

 Livsstil (kost, motion, alkohol, BMI, rökning) 

 Egenvård (egenkontroller, munhälsa, leva med diabetes, livskvalitet) 

 Komplikationer (blodtryck, njurar, fötter, ögon, hjärta-och kärl, sexuella problem) 

 Medicinsk behandling och fysiologi (behandling, injektionsteknik, hypo- och 

hyperglykemi, ärftlighet, sjukdomslära) 

 Sjukdomsrelaterade problem (stress, kris, socialt, psykologiskt) 

 Övrigt (Nationella diabetesregistret, vårdprogram, patientens rättigheter, 

Diabetesförbundet) 

25.  Om ni bedriver grupputbildning. Vilken utbildning erbjuder ni? 

OBS! Sätt ett kryss som berör majoriteten av era diabetespatienter. 

 

 Planerad utbildning med förutbestämt innehåll 

 Utbildning som helt utgår från patientens behov 

 Utbildning med en fast ram (tid, tidpunkt och handledare förplanerade, men innehållet i 

utbildningen utgår från patientens behov) 

 Annat 

Vad:  
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25a.  Om ni använder er av förutbestämt innehåll i grupputbildningen, vilka områden omfattas? 

Kryssa för alla alternativ som stämmer. 

 

 Livsstil (kost, motion, alkohol, BMI, rökning) 

 Egenvård (egenkontroller, munhälsa, leva med diabetes, livskvalitet) 

 Komplikationer (blodtryck, njurar, fötter, ögon, hjärta-och kärl, sexuella problem) 

 Medicinsk behandling och fysiologi (behandling, injektionsteknik, hypo- och 

hyperglykemi, ärftlighet, sjukdomslära) 

 Sjukdomsrelaterade problem (stress, kris, socialt, psykologiskt) 

 Övrigt (Nationella diabetesregistret, vårdprogram, patientens rättigheter, 

Diabetesförbundet) 

25b.  Om ni bedriver grupputbildning, erbjuder er vårdcentral/mottagning gruppbaserad utbildning 

till personer med diabetes typ 2, som leds av vårdpersonal med ämneskompetens och 

pedagogisk kompetens? 

Med ämneskompetens i diabetesvård menas minst 15 högskolepoäng (hp) och med pedagogisk 

kompetens menas minst 7,5 (hp). 

 

 Ja 

 Nej 

 Vet ej 

25c.  Om ni bedriver grupputbildning, erbjuder er vårdcentral/mottagning kulturanpassad 

grupputbildning? 

Med kulturanpassning menas anpassad utbildning till personer med olika kulturell bakgrund. 

Anpassningen gäller språk och utbildning om kost- och andra livsstilsfaktorer. 

 

 Ja 

 Nej 

 Vet ej 

26.  Ange hur vanligt förekommande det är att ni diskuterar mål för behandlingen med era patienter 

avseende HbA1c, blodtryck, lipider och livsstilsförändringar? 

Välj det alternativ som är vanligast förekommande för respektive parameter. 

 

                                      Nästan med alla       Med många         Ett fåtal      Diskuterar ej mål 

 

                          HbA1c                                                                                

 

                      Blodtryck                                                                                

 

                          Lipider                                                                                

 

    Livsstilsförändringar                                                                                

 

27.  Vem/vilka fattar i regel beslut om mål för behandlingen avseende HbA1c, blodtryck, lipider 

och livsstilsförändringar? Kryssa för alla alternativ som stämmer. 

 

                                                 Läkare         Sjuksköterska         Dietist           Patient 

 

                        HbA1c                                                                                

 

                    Blodtryck                                                                                

 

                        Lipider                                                                                

    

  Livsstilsförändringar                                                                                
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28.                                                  Kvalitetsarbete 

 

                                                                                                                        Ja     Nej   Vet ej 

Har ni målinriktad läkemedelsbehandling baserad i tydliga behandlings-     

trappor (riktlinjer för när man ska byta läkemedelsbehandling)?                                

 

Har ni en tydlig strategi med riktade insatser för personer med diabetes 

med sämre värden?                                                                                                      

 

Följer ni upp utfall/resultat för personer med diabetes?                                              

 

Har ni gemensamma möten om diabetesriktlinjer för alla inom er  

vårdcentral/mottagning?                                                                                              

 

Vårdcentralen/mottagningens ledning för ofta dialog med medarbetarna 

kring enhetens resultat?                                                                                               

 

Känner medarbetarna väl till vårdcentralen/mottagningens resultat?                         

 

Har ni bedrivit ett förbättringsarbete under många år?                                               

 

Har er vårdcentral/mottagning ansvar för kvalitet och resultat för  

personer med diabetes?                                                                                               

 

Finns det en kultur på er vårdcentral/mottagning att följa riktlinjer?                         

 

Finns det på er vårdcentral/mottagning ett fokus på prevention av 

följdsjukdomar vid diabetes                                                                                        

 

 

  

 
 

Kvalitetsuppföljning och återkoppling i organisationen 

 

29.                                                                                                                                   Ja     Nej 

 Huvudmannen återkopplar regelbundet resultat från NDR till  

 vårdcentralerna/mottagningarna?                                                                                 

 

 Huvudmannen använder återkoppling av resultat från NDR som en 

 möjlighet till kvalitetsdialog?                                                                                       

 

 Huvudmannen redovisar internt alla vårdcentraler/mottagningars 

 NDR-resultat?                                                                                                               

 

 En satsning sker och/eller har skett på diabetes med en politisk 

 prioritering i ert landsting/region?                                                                               

  

 

 

 

 

 

 

 

  



 

 

 

Paper I 
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Aims: To compare the resource allocation and organisational features in Swedish primary

diabetes care for patients with type 2 diabetes mellitus (T2DM) between 2006 and 2013.

Methods: Using a repeated cross-sectional study design, questionnaires covering personnel

resources and organisational features for patients with T2DM in 2006 and 2013 were sent
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to all Swedish primary health care centres (PHCCs) during the following year. In total, 684

(74.3%) PHCCs responded in 2006 and 880 (76.4%) in 2013.

Results: Compared with 2006, the median list size had decreased in 2013 (p < 0.001), whereas

the median number of listed patients with T2DM had increased (p < 0.001). Time devoted to

patients with T2DM and diabetes-specific education levels for registered nurses (RNs) had

increased, and more PHCCs had in-house psychologists (all p < 0.001). The use of follow-up
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Repeated cross-sectional survey
Resource allocation
Type 2 diabetes mellitus

systems and medical check-ups had increased (all p < 0.05). Individual counselling was more

often based on patients’ needs, while arrangement of group-based education remained low.

Patient participation in setting treatment targets mainly remained low.

Conclusions: Even though the diabetes-specific educational level among RNs increased, the

arrangement of group-based education and patient participation in setting treatment tar-

gets remained low. These results are of concern and should be prioritised as key features in

the care of patients with T2DM.

© 2016 Primary Care Diabetes Europe. Published by Elsevier Ltd. All rights reserved.
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. Introduction

iabetes care is a complex process with several factors influ-
ncing the process positively, such as resource allocation,
.g., having registered nurse (RN) managed care [1,2], hav-
ng access to dietitians [3] and psychologists [4], as well as
rganisational features such as using a call–recall system that
ontribute to better continuity of care [5], the provision of
roup education [6], and individualised treatment and care
7,8]. Well-developed primary diabetes care is associated with
ositive outcomes for patients with type 2 diabetes mellitus

T2DM) [9,10].
In Sweden [11], as in many other European countries

12,13], patients with T2DM are usually treated in the pri-
ary health care (PHC) system, unless they have developed

erious complications. In general, Swedish primary health
are centres (PHCCs) have a diabetes-responsible RN and gen-
ral practitioner (GP) available in-house which patients with
2DM visit once a year each for medical check-ups and indi-
idual counselling [11]. However, Swedish national guidelines
or diabetes care advocate that both individual counselling
nd medical check-ups of e.g., albuminuria should be per-
ormed once a year, while medical check-ups for HbA1c and
lood pressure need to be individualised and require more fre-
uent visits in order to prevent complications from developing

14]. Moreover, in Sweden, PHCCs are encouraged to annu-
lly report data (clinical characteristics, treatments, risk factor
creening, complications and process measures such as foot
xamination and retinal photo) to the Swedish National Dia-
etes Register (NDR). The Euro Diabetes Index 2014 showed
hat Sweden has the best diabetes care in Europe, mainly
ecause of the high-quality NDR with data covering about
0% of people with diabetes [15]. Furthermore, Sweden has
ational guidelines for diabetes care and heavily subsidised
atient fees for prescribed drugs and PHCC visits regardless of
eason and frequency of visits [16]. Despite this, inequalities
n resource allocation regarding e.g. having diabetes-specific
ducated health care professionals and differences in the
mplementation of organisational features to enhance dia-
etes care within Swedish primary diabetes care have been
eported [17,18].

In 2006, a nationwide survey of PHCC characteristics and
rganisational features was conducted in Swedish primary
iabetes care [11]. At that time, according to Swedish law,
atients were in general assigned to a PHCC in the geographic

rea where they lived. In 2010, however, the Swedish govern-
ent initiated a freedom of choice reform (healthcare choice)

n the PHC, enabling patients to freely choose PHCC [19]. In the
same year, the third edition of the Swedish national guide-
lines for diabetes care was published [20–22]. In addition to
the previous guidelines, new recommendations highlight the
importance of providing group education under the guidance
of a qualified leader that is well versed in the teaching methods
of the programme, risk factor screening, and diabetes-specific
education for RNs, in order to improve the diabetes care [14]. In
Sweden, it is common for the county councils/regions to cre-
ate regional guidelines and for the PHCCs to create their own
local guidelines based on the national guidelines to facilitate
implementation of the national guidelines [11].

No large-scale study has been conducted to identify
whether any changes in the Swedish primary diabetes care
have occurred since 2006. Thus, the aim of the present study
was to compare the resource allocation and organisational
features for patients with T2DM in Swedish primary diabetes
care between 2006 and 2013.

2. Materials and methods

2.1. Study design and setting

The Swedish National Survey of the Quality and Organisa-
tion of Diabetes Care in Primary Healthcare (Swed-QOP) is a
nationwide repeated cross-sectional survey conducted in the
Swedish PHC. The study was approved by the Uppsala Regional
Ethical Review Board (Dnr: 2013/376).

The population of Sweden increased from 9.1 million in
2006 to 9.6 million in 2013 [23] with an estimated diabetes (type
1 and type 2) prevalence of 4.8% in 2012 [24], a slight increase
since 2006. Sweden has 21 county councils/regions with tax
funded PHC [25]. The PHCCs are run by a manager, with at least
half of the GPs being specialised in general medicine and half
of the RNs being specially trained as district RNs [26]. RNs and
GPs are employed by the county council/regions or health care
companies while a small minority is private entrepreneurs.
The healthcare professionals’ salaries are paid by the PHCC.

2.2. Participants

A total of 957 Swedish PHCCs were identified from the Swedish
Health & Medical Information Service Address Register as
being active in 2006. After excluding PHCCs that had closed,
had merged with another PHCC or were duplicates, a total
of 921 PHCCs remained and were deemed eligible to partic-

ipate in the study. Of these, 684 (74.3%) agreed to participate
and answered the Swed-QOP questionnaire during the first
half of 2007. For 2013, a total of 1169 PHCCs were identified,

dx.doi.org/10.1016/j.pcd.2016.08.002
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from the Swedish County Councils’ healthcare choices. After
excluding PHCCs that had closed (n = 7), were duplicates (n = 2)
or merged had with another PHCC (n = 8), a total of 1152 PHCCs
remained as eligible to participate in the study, of which 880
(76.4%) answered the Swed-QOP questionnaire during the first
half of 2014.

2.3. The Swed-QOP questionnaire

The Swed-QOP questionnaire used to collect PHCC data for
2006 and 2013 was based on items from a survey of asthma
care in Sweden [27] and published surveys of diabetes care in
the United Kingdom [28,29]. Some minor changes were made
in the Swed-QOP questionnaire between 2006 and 2013. Ques-
tions regarding patient education were open-ended in the 2006
questionnaire and analysed using qualitative content analy-
sis [11]. Findings from this analysis were used to construct
closed-answer questions in the 2013 questionnaire. A question
about medical check-ups for patients with diet or oral drug
treatment designed as a single question in 2006 was split into
separate questions for diet and oral drug treatment, respec-
tively, in 2013. PHCC managers were encouraged to answer
the questionnaire together with personnel responsible for the
diabetes care. A reliability test of the Swed-QOP questionnaire
was performed in 2006; details are given elsewhere [11].

2.4. Data collection

PHCC data for 2006 were collected during February to August,
2007. The Swed-QOP questionnaire was mailed to the man-
ager at each PHCC, together with a cover letter and a prepaid
envelope. Three reminder letters were sent to non-responding
PHCCs. A detailed description of the data collection procedure
has been published previously [11].

PHCC data for 2013 were collected during January to June,
2014, using a combination of web-based and paper question-
naires. Initially, a link to a web-based Swed-QOP questionnaire
was sent by email to each PHCC manager, together with a cover
letter, using the web-based survey program Artologik Software
for the Web: Survey & Report [30]. In total, four reminders
were sent to the managers at non-responding PHCCs. The
first three reminders were sent by email with an interval of
three weeks each. The fourth reminder was sent by mail four
weeks after the three email reminders, i.e., 13 weeks after
the first reminder was sent. The fourth reminder contained
the Swed-QOP questionnaire in paper format, together with a
cover letter and a prepaid envelope. All PHCC managers were
informed about the aim of the study and that completing the
questionnaires was voluntary. Answering the questionnaires
was interpreted as consenting to participate in the study.

2.5. Included variables

Variables included in the present study are given in Table 1.
The question about discussing treatment targets with patients
was defined as “yes” if many or almost all patients participated

in the discussion and as “no” if only a few or none participated.
Answers to the questions about medical check-ups in the 2013
questionnaire, which were asked separately for patients with
diet and oral drug treatment, were merged to a single answer
s 1 1 ( 2 0 1 7 ) 20–28

for patients with diet/oral drug treatment to be comparable
with how these questions were asked in 2006. This was done
by weighting the answers according to the actual distribu-
tion of treatment at the particular PHCC, using data obtained
from the NDR. Questions about difference in patient educa-
tion between 2006 and 2013, were not formally tested due to
different construction of answers for the two years.

2.6. Statistical analyses

The number of European Credit Transfer and Accumulation
System (ECTS) credits was calculated for the RN with the high-
est education at each PHCC. Details about the calculation of
number of whole time equivalent (WTE) GPs and RNs as well as
WTE RNs/500 patients with T2DM have been given previously
[11]. In 2006, due to the use of a paper-and-pencil question-
naire, multiple responses were possible, although not always
intended. In contrast to this, in the web-based survey tool used
in 2013 only a single response for each question was possi-
ble. This discrepancy especially affected the questions about
call–recall systems and about having a system for checking
that patients had participated in visits to GPs and RNs (here-
after referred to as a review system). To make responses from
2006 and 2013 comparable, answers with multiple responses
for these two questions in 2006 were coded as missing if the
answer was both yes and no. As a result, previously published
data differ somewhat from what is found in the present study
[11].

For descriptive statistics, categorical data are presented
as frequencies and percentages, n (%), while ordinal, discrete
and continuous data are given as medians and interquartile
ranges (IQRs). To test for differences between 2006 and 2013,
the dependence between PHCCs in the two surveys had to
be taken into account. Since some PHCCs had changed, e.g.,
some had been closed and some were newly opened, a pair-
ing of PHCCs from 2006 and 2013 was considered impossible.
Instead, bootstrap procedures had to be used to calculate p-
values for tests of differences between 2006 and 2013, utilising
Pearson’s �2 test for categorical data and the Mann–Whitney
test for ordinal, discrete and continuous data. In the bootstrap
procedures, the observations were drawn with replacement
and the value of the relevant hypothesis test was calculated.
After repeating this procedure a total of 10,000 times, the boot-
strapped p-value was calculated from the resulting bootstrap
sample. The bootstrap procedures were performed in R 3.1.1,
while IBM SPSS Statistics 20/22 was used for all other statis-
tical analyses. In all statistical analyses, a two-sided p-value
<0.05 was considered statistically significant.

3. Results

3.1. Resource allocation

Personnel characteristics for PHCCs in 2006 and 2013 are
given in Table 2. In 2013, the median list size of PHCCs had

decreased significantly (p < 0.001), as had the number of listed
patients/WTE GP (p < 0.001). However, the median number of
patients with T2DM at the PHCC had increased significantly
(p < 0.001), as had the number of WTE RNs/500 patients with
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Table 1 – Variables from the Swed-QOP questionnaire included in the present study.

Variable Measurement level

List size of PHCCs
Total number of listed patients at the PHCCs Frequency
Number of patients with T2DM Frequency

Personnel resources
Number of listed patients/WTE GPs Frequency
Number of WTE RNs/500 patients with T2DM Frequency
Time spent by RNs providing care to patients with T2DM Hours/week
Length of visits to GPs and RNs Minutes
Having a diabetes-responsible GP Yes/No
Having a diabetes-responsible RN Yes/No
Number of ECTS credits of university level diabetes-specific education for

RNs
None/1–15/16–30/>30 ECTS credits

Other professions (chiropodists, social workers, physiotherapists,
psychologists or dietitians) available inside or outside the PHCC

Yes/No

Organisational features
Having and using regional and/or local guidelines Yes/No
Routines for medical check-ups for HbA1c, weight, waist circumference,

lipids, blood pressure, albuminuria and foot examinations for patients
with diet/oral drug or insulin treatment

Twice a year or more often/Once a year/Every other
year or less frequently

Having a call–recall system for visits to GPs and RNs Yes/No
Having a system for checking that patients had participated in visits at the

GPs and RNs (review system)
Yes/No

How individual counselling is provided Check-list driven/Based on patients’ needs/Not
specified

Providing group education Yes/No
How group education is provided Pre-planned content/Based on patients’ needs/Not

specified
Discussing treatment targets with patients Yes/No
Participation of GPs/RNs/patients in setting treatment targets Yes/No
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Note: PHCC, primary health care centres; T2DM, type 2 diabetes mell
nurse; ECTS, European Credit Transfer and Accumulation System.

2DM and the time spent by RNs on patients with T2DM
p < 0.001), the latter increasing from 18 to 20 h/week. Edu-
ation levels differed significantly between 2006 and 2013
p < 0.001), with the percentage of PHCCs having RNs with >15
CTS credits of university diabetes-specific education increas-
ng from 17.0% in 2006 to 47.5% in 2013, an increase of more
han 30 percentage points. Access to psychologists in-house
as the only professional category that increased significantly,

rom 25.9% in 2006 to 47.1% in 2013 (p < 0.001).

.2. Organisational features

.2.1. Guidelines, follow-up system and medical check-ups
o difference was reported between 2006 and 2013 regarding
aving and using regional and/or local guidelines. In both
ears, half of the PHCCs reported that they had both regional
nd local guidelines, and almost half reported that they
nly had regional guidelines. Almost all, 611 (91.7%) in
006 and 751 (87.5%) in 2013, used both regional and local
uidelines.

The use of call–recall systems increased by 16.9 percent-
ge points for GPs (p = 0.002) and 6.8 percentage points for RNs

p = 0.020). No significant changes were found regarding using
computerised call–recall system for GPs (291 [78.9%] in 2006;
99 [72.5%] in 2013) or RNs (370 [70.6%] in 2006; 594 [71.5%] in
013).
TE, whole time equivalent; GP, general practitioner; RN, registered

The use of review systems increased by 11.5 percentage
points (p = 0.017) for GP visits and by 10.0 percentage points
(p = 0.008) for RN visits. No significant changes were found
regarding using computerised review systems for visits to GPs
(302 [70.4%] in 2006; 455 [66.0%] in 2013) or RNs (311 [62.3%] in
2006; 492 [64.8%] in 2013).

Frequency of medical check-ups regarding HbA1c, weight,
waist circumference (WC), lipids, blood pressure, albumin-
uria and foot examinations for 2006 and 2013 are given in
Table 3. For patients on diet or oral drug treatment, significant
differences between the two years were found only for WC
(p = 0.004), lipids (p = 0.027) and albuminuria (p = 0.026), with
generally higher frequencies of check-ups in 2013. For insulin-
treated patients, significant differences between the two years
were found only for WC (p = 0.010), again with higher frequen-
cies of check-ups in 2013.

3.2.2. Patient education and individual goal setting
Results for patient education, discussions about goal setting
and setting of treatment targets are given in Table 4. Individual
counselling based on check-lists (i.e., a check-list that contains
questions about lifestyle, self-care, complications, medical
treatment, physiology, managing disease-related problems,

and data to the NDR) dominated in 2006, while counselling
based on patients’ needs dominated in 2013. This pattern is
also seen for group education, where education with a pre-
planned content dominated in 2006, while education based on

dx.doi.org/10.1016/j.pcd.2016.08.002
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Table 2 – Personnel characteristics of primary health care centres (PHCCs) comparing 2006 (n = 684) with 2013 (n = 880).

Variable 2006 2013 P-value*

List size of PHCCs, median (IQR) 9000 (6000; 12,000) 7746 (5199; 10,608) <0.001
Number of patients with T2DM, median (IQR) 294 (203; 390) 316 (191; 438) <0.001
Number of listed patients/WTE GPs, median (IQR) 2000 (1717; 2452) 1871 (1574; 2209) <0.001
WTE RNs/500 patients with T2DM, median (IQR) 0.64 (0.40; 0.93) 0.79 (0.52; 1.12) <0.001
Time spent by RNs on patients with T2DM (hours/week), median (IQR) 18 (10; 24) 20 (10; 30) <0.001
Length of visits to GP (minutes), median (IQR) 25 (20; 30) 26 (20; 34) <0.001
Length of visits to RN (minutes), median (IQR) 46 (36; 53) 48 (38; 54) <0.001
Having diabetes-responsible GP, n (%) 487 (72.3) 635 (72.2) 0.953
Having diabetes-responsible RN, n (%) 660 (96.5) 852 (96.8) 0.635
RN with university diabetes-specific education, n (%) <0.001

No education 58 (8.7) 30 (3.6)
1–15 ECTS credits 494 (74.3) 406 (48.9)
16–30 ECTS credits 98 (14.7) 297 (35.7)
>30 ECTS credits 15 (2.3) 98 (11.8)

Other professionals available inside the PHCC, n (%)
Chiropodist 262 (38.3) 315 (36.7) 0.462
Social worker 397 (58.0) 565 (66.1) 0.090
Physiotherapist 401 (58.6) 577 (67.5) 0.066
Psychologist 177 (25.9) 403 (47.1) <0.001
Dietitian 239 (34.9) 353 (41.3) 0.145

Other professionals available outside the PHCC, n (%)
Chiropodist 484 (70.8) 615 (76.4) 0.152
Social worker 65 (9.5) 78 (9.7) 0.867
Physiotherapist 181 (26.5) 240 (29.8) 0.273
Psychologist 69 (10.1) 111 (13.8) 0.180
Dietitian 316 (46.2) 404 (50.2) 0.261

Note: Results based on valid values for n ≥ 674 PHCCs in 2006 and n ≥ 805 PHCCs in 2013. T2DM, type 2 diabetes mellitus; WTE, whole time
pean
ons.
equivalent; GP, general practitioner; RN, registered nurse; ECTS, Euro
∗ P-values obtained from bootstrap based tests using 10,000 replicati

patients’ needs dominated in 2013. The arrangement of group

education programmes was, however, low in both years.

For both 2006 and 2013, almost all PHCCs discussed goal
setting with patients with T2DM regarding HbA1c, blood

Table 3 – Descriptive statistics of differences in medical check-u
with diet and/or oral drug treatment and patients with insulin

Variable Twice a year or more
often

O

2006 2013 200

Diet/oral drug treatment
HbA1c, n (%) 544 (79.8) 715 (82.9) 135 (19
Weight, n (%) 505 (74.4) 593 (68.6) 169 (24
Waist circumference, n (%) 178 (27.7) 352 (40.9) 305 (47
Lipids, n (%) 60 (8.9) 127 (14.7) 509 (75
Blood pressure, n (%) 576 (84.8) 708 (82.0) 102 (15
Albuminuria, n (%) 122 (18.0) 228 (26.3) 509 (75
Foot examination, n (%) 281 (41.4) 322 (37.3) 378 (55

Insulin treatment
HbA1c, n (%) 642 (94.4) 806 (92.2) 38 (5.6
Weight, n (%) 564 (83.3) 678 (77.8) 112 (16
Waist circumference, n (%) 222 (34.7) 414 (47.7) 270 (42
Lipids, n (%) 102 (15.2) 181 (20.8) 496 (73
Blood pressure, n (%) 635 (93.7) 789 (90.6) 43 (6.3
Albuminuria, n (%) 182 (27.1) 308 (35.4) 454 (67
Foot examination, n (%) 350 (51.8) 406 (46.7) 313 (46

Note: Results based on valid values for n ≥ 643 primary health care centres
∗ P-values obtained from bootstrap based tests using 10,000 replications.
Credit Transfer and Accumulation System.

pressure, lipids and lifestyle changes. Compared with 2006,

more GPs (p = 0.014) and RNs (p = 0.030) set treatment tar-
gets for HbA1c in 2013, and more GPs set treatment targets
for blood pressure (p < 0.001). However, GPs setting treatment

ps between 2006 (n = 684) and 2013 (n = 880) for patients
treatment.

nce a year Every other year or
less frequently

P-value*

6 2013 2006 2013

.8) 146 (16.9) 3 (0.4) 2 (0.2) 0.337

.9) 268 (31.0) 5 (0.7) 3 (0.3) 0.148

.4) 386 (44.9) 160 (24.9) 122 (14.2) 0.004

.3) 651 (75.5) 107 (15.8) 84 (9.7) 0.027

.0) 154 (17.9) 1 (0.1) 1 (0.1) 0.360

.2) 608 (70.2) 46 (6.8) 30 (3.5) 0.026

.7) 531 (61.5) 20 (2.9) 11 (1.3) 0.124

) 68 (7.8) 0 0 0.239
.5) 193 (22.1) 1 (0.1) 1 (0.1) 0.147
.3) 336 (38.7) 147 (23.0) 118 (13.6) 0.010
.7) 620 (71.1) 75 (11.1) 71 (8.1) 0.108

) 82 (9.4) 0 0 0.172
.6) 532 (61.2) 36 (5.4) 29 (3.3) 0.066
.3) 456 (52.4) 13 (1.9) 8 (0.9) 0.155

(PHCCs) in 2006 and n ≥ 862 PHCCs in 2013.
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Table 4 – Descriptive statistics of patient education, discussions about goal setting and setting treatment targets: a
comparison between 2006 (n = 684) and 2013 (n = 880).

Variable 2006 2013 P-value*

Individual counselling, n (%) 684 (100) 864 (98.2) N/Aa

Check-list driven, n (%) 362 (52.9) 309 (35.8) N/Aa

Based on patients’ needs, n (%) 55 (8.0) 478 (55.3) N/Aa

Not specified, n (%) 267 (39.0) 77 (8.9) N/Aa

Group education, n (%) 156 (22.8) 207 (23.5) N/Aa

Preplanned, n (%) 108 (69.2) 74 (35.7) N/Aa

Based on patients’ needs, n (%) 12 (7.7) 113 (54.6) N/Aa

Not specified, n (%) 36 (23.1) 20 (9.7) N/Aa

Discussed goal setting with patients with T2DM
HbA1c, n (%) 668 (98.8) 870 (99.1) 0.538
Blood pressure, n (%) 666 (98.8) 869 (98.9) 0.899
Lipids, n (%) 621 (93.7) 826 (94.1) 0.657
Lifestyle changes, n (%) 670 (99.3) 871 (99.3) 0.857
Setting treatment target for HbA1c

GP, n (%) 493 (72.1) 733 (83.3) 0.014
RN, n (%) 404 (59.1) 616 (70.0) 0.030
Patients with T2DM, n (%) 179 (26.2) 267 (30.3) 0.229
Setting treatment target for blood pressure
GP, n (%) 534 (78.1) 823 (93.5) <0.001
RN, n (%) 282 (41.2) 382 (43.4) 0.373
Patients with T2DM, n (%) 155 (22.7) 178 (20.2) 0.318
Setting treatment target for lipids
GP, n (%) 540 (78.9) 462 (52.5) <0.001
RN, n (%) 228 (33.3) 259 (29.4) 0.247
Patients with T2DM, n (%) 149 (21.8) 169 (19.2) 0.299
Setting treatment target for lifestyle changes
GP, n (%) 396 (57.9) 462 (52.5) 0.191
RN, n (%) 500 (73.1) 757 (86.0) 0.003
Patients with T2DM, n (%) 233 (34.1) 475 (54.0) <0.001

Note: Results are based on n ≥ 524 primary health care centres (PHCCs) with valid values for 2006 and n ≥ 831 PHCCs with valid values for 2013.
T2DM, type 2 diabetes mellitus; GP, general practitioner; RN, registered nurse.
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∗ P-values obtained from bootstrap based tests using 10,000 replicati
a Hypothesis testing not useful due to differences in the design of qu

argets for lipids decreased (p < 0.001). For lifestyle changes,
oth RNs (p = 0.003) and patients with T2DM (p < 0.001) set
reatment targets more frequently in 2013.

. Discussion

his repeated cross-sectional study provides insight into the
urrent provision of Swedish primary diabetes care and the
hanges from 2006 to 2013. Important findings regarding
hanges in resource allocation from 2006 to 2013 include a
ecrease in the median list size of PHCCs, an increase in
ime assigned by RNs to patients with T2DM, an increase
n the diabetes-specific education levels of RNs, and an
ncreased number of PHCCs with psychologists available in-
ouse. Changes in organisational features from 2006 to 2013

nclude an increased use of call–recall systems and increased
requency of medical check-ups for risk factors. Furthermore,
oth individual counselling and group education were based
ore on patients’ needs in 2013. In general, the healthcare

rofessionals at the PHCCs discussed goal setting with their
atients in both 2006 and 2013, with only a minority involv-

ng patients in setting treatment targets. However, in 2013

ore than half of the healthcare professionals at the PHCCs

ncluded patients in setting treatment targets for lifestyle
hanges.
nnaires in 2006 and 2013.

The present study suggests prevailing inequalities in
resource allocation and implementation of different organisa-
tional features within the PHC. These inequalities appear to be
a general phenomenon among European countries [31,32]. The
increasing number of Swedish PHCCs with smaller list sizes
is similar to findings from a previous Swedish study, which
attributed this change and changes in organisation features
to the introduction of the healthcare choice reform. More-
over, the change from patients being assigned to a PHCC in
the geographic area where they lived to being able to choose
a PHCC has resulted in increased competition between PHCCs
in the delivery of PHC services [33]. In the present study, both
the time devoted to patients by RNs and the diabetes-specific
education levels of RNs had increased, implying that RNs may
be taking a more prominent place in diabetes care and hav-
ing more responsibilities for co-ordinating the care. In Europe,
however, only 19 of 47 countries recognise diabetes nursing as
a specialty and provide diabetes-specific education for RNs [9].

Previous research has shown that RN-managed care is
associated with positive outcomes for diabetes patients [1,2].
However, primary diabetes care should be co-ordinated with
adequate resources from other health care professionals as

well [34]. In the present study, more psychologists were found
to be available in-house in 2013 compared to in 2006. Although
diabetes-related distress is common among patients with
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T2DM and many are dealing with emotional problems [35,36],
the increased availability of psychologists found in the present
study is not necessarily the result of increased needs among
patients with T2DM, but may rather reflect increased needs in
the general population. Notably, less than half of the PHCCs
had a dietician, which should be highlighted considering that
dietary counselling and dietary changes are integral parts
of the recommended treatment for patients with T2DM [14].
It has been reported from a study including 280 healthcare
professionals from 17 countries that most of their diabetes
patients need improvements in healthy eating habits [37],
indicating that dietitians should be seen as a valuable asset
in the diabetes care.

The findings in the present study about increased use of
call–recall systems, review systems and more frequent check-
ups for risk factors are positive. Systems for checking that
patients with T2DM have participated in regular reviews are
effective in ensuring an equal provision of diabetes care [5].
The improved frequency of medical check-ups shown in the
present study may be explained by increased adherence to
guidelines and that PHCCs are encouraged to report medical
data to the NDR. In fact, almost every county council have
decided that reporting is mandatory and some of the county
councils/regions may pay the PHCCs a small amount of money
in compensation. Furthermore, both healthcare profession-
als and patients have access to real-time results for their
PHCCs and can also compare their results to other PHCCs
in the county council/region as well as in the country as a
whole [38]. About 50% of the patients with T2DM data were
reported to the NDR in 2006 and more than 90% in 2013
[15].

The increased use of individual counselling based on the
patient’s needs is in line with the main priorities in both
international [7] and national guidelines [14]. To maintain a
high quality of diabetes care, Swedish health care profession-
als have a responsibility to provide ongoing individual and/or
group education to all patients with T2DM [14]. However, con-
tinuous patient education is only provided by a quarter of
the European countries [9]. The main concern is that despite
the increased diabetes-specific education level among RNs in
2013 compared to 2006, only a minority of the PHCCs provided
group education programmes and involved patients in setting
treatment targets.

This is problematic, considering that many studies have
shown positive medical outcomes from group education pro-
grammes [6,39–41]. In Sweden, group education is mainly
provided by RNs, but these may encounter barriers in initi-
ating group education in the form of a lack of support from
the management or other health care professionals and dif-
ficulties in reallocating their duties [42]. Patient participation,
however, is considered one of the key features for optimal dia-
betes treatment [7,14]. A possible reason for the low patient
participation rate may be health care professional having
difficulties changing their role from being the expert who
gives recommendations to becoming the facilitator focusing
on patient’s needs [42]. Since patients with T2DM only visit
their GP and RN once or twice a year for regular check-ups,
it is essential that they become involved in setting treatment

targets to facilitate their disease management and self-care
activities.
s 1 1 ( 2 0 1 7 ) 20–28

4.1. Limitations and strengths

A limitation of the present study is its use of self-reported
data from PHCC managers. Self-reported data always include
the risk of information bias due to false or inaccurate answers
or misinterpretation of the questions. The Swed-QOP ques-
tionnaire did not include definitions of the terms that were
used, such as call–recall systems, individual counselling, and
group education, which increases the risk of misinterpreta-
tions. However, to reduce these kinds of biases, managers were
asked to answer the Swed-QOP questionnaire in collaboration
with RNs and/or GPs who were responsible for patients with
T2DM care. Another limitation with the Swed-QOP question-
naire is the lack of questions regarding GPs diabetes-specific
education and experience. Moreover, results regarding patient
education and medical check-ups should be interpreted with
caution due to different designs of the questionnaires in 2006
and 2013. Furthermore, responses from 2006 and 2013 were
not linked on the PHCC level, and it is thus not possible to
ascertain if the features identified in 2013 are changes made
in the same PHCC since 2006.

This is the first repeated cross-sectional study conducted
in Swedish primary diabetes care. Because the comprehensive
Swed-QOP questionnaire was used, the present study had the
opportunity to compile an overall picture of Swedish diabetes
care in 2006 and 2013. Using a web-based survey program as
a tool to collect data facilitated the monitoring of response
rates and the process of sending out reminders. Moreover,
the web-based survey program enabled us to obtain the pro-
portion of non-responding PHCCs as well as to keep track on
which PHCCs had and had not opened the web-based Swed-
QOP questionnaire. The major strength of the present study
was the inclusion of >70% of Swedish PHCCs both in 2006 and
in 2013, which increased the justification for generalising the
results.

4.2. Clinical implications

An area that requires improvement in primary diabetes care
is the need to increase the support given from the PHCC
management to RNs regarding initiating group-based patient
education. Moreover, health care professionals need to co-
ordinate their approach to involve patients with T2DM in
setting treatment targets.

4.3. Conclusions

The results of the present study suggest that RNs have
a prominent role in primary diabetes care. Although the
diabetes-specific educational level among RNs increased, the
availability of group-based patient education and involving
of patients in setting treatment targets remained low. These
results are of concern and should be prioritised as key features
in the care of patients with T2DM.
This study was financed by grants from the Uppsala-Örebro
Regional Research Council and the Västmanland County
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Bulleted novelty statement 

 This is the first study to include all Swedish primary health care centres (PHCCs) and people with 

Type 2 diabetes mellitus (T2DM) in examining the association between personnel resources and 

organisational features of PHCCs and individual HbA1c level in people with T2DM. 
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 Using population-based registers, this nationwide study linked PHCC-level data to individual-level 

clinical, socio-economic, and comorbidity data. 

 

 Personnel resources (e.g. registered nurses’ (RNs’) diabetes-specific education and length of 

regular visits to an RN) and organisational features (e.g. having a diabetes team, providing group 

education, and using a call–recall system to RNs) were associated with lower individual HbA1c 

level.  
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Abstract 

Aims To examine the association between personnel resources and organisational features of primary 

health care centres (PHCCs) and individual HbA1c level in people with Type 2 diabetes mellitus 

(T2DM). 

Methods People with T2DM attending 846 PHCCs (n = 230 958) were included in this cross-sectional 

study based on PHCC-level data from the 2013 Swedish National Survey of the Quality and 

Organization of Diabetes Care in Primary Healthcare questionnaire and individual-level clinical data 

from 2013 for people with T2DM in the Swedish National Diabetes Register, linked to individual-

level data on socio-economic status and comorbidities. Data were analysed using a generalized 

estimating equations linear model with individuals nested within PHCCs and PHCCs nested within 

county councils/regions. 

Results After adjusting for individual- and PHCC-level confounding factors, personnel resources 

associated with lower individual HbA1c level were mean European Credits Transfer Accumulation 

System (ECTS) credits of diabetes-specific education among registered nurses (RNs) (–0.02 

mmol/mol for each additional ECTS credit; P < 0.001) and length of regular visits to an RN (–0.19 

mmol/mol for each additional 15 minutes; P < 0.001). Organisational features associated with lower 

HbA1c level were having a diabetes team (–0.18 mmol/mol; P < 0.01), providing group education (–

0.20 mmol/mol; P < 0.01), and if call–recall systems to RNs were based on patients’ needs (-0.22 

mmol/mol; P < 0.05) and computerised (-1.10 mmol/mol; P < 0.001), respectively. 

Conclusions In this large sample, PHCC personnel resources and organisational features were 

associated with individual HbA1c level in people with T2DM. 
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Introduction 

Sweden is a top performer in providing diabetes care and has a strong health care structure to manage 

and treat Type 2 diabetes mellitus (T2DM) [1]. In Sweden and other European countries, treatment 

and care for people with T2DM are provided predominantly in the primary health care system [2]. The 

primary health care centres (PHCCs) consist of several professionals (e.g., dietitians, physiotherapists, 

and psychologists), although registered nurses (RNs) and general practitioners (GPs) are the main 

personnel in the diabetes care workforce [3]. In Sweden, people with T2DM visit their RN and GP 

annually for individual counselling and medical check-ups. The counselling and care are based mainly 

on Swedish national guidelines for diabetes care, which specify that health care professionals should 

have diabetes-specific and pedagogical education, work in a diabetes team, and provide group 

education [4]. The Swedish National Diabetes Register (NDR) is one of the world’s largest diabetes 

registers with more than 300 000 individuals registered in 2013 [5]. Swedish PHCCs report clinical 

data to the NDR, which makes it a useful resource for quality improvement [6]. 

Factors for successful T2DM care management include employment of RNs with diabetes-

specific education [7, 8], use of group education [9] and a diabetes team [10, 11], and having a 

national diabetes register [12]. High-quality diabetes care also requires having sufficient personnel in 

relation to the PHCC list size [13]. However, a prior Swedish nationwide study reported inequalities in 

resource allocation and organisation of primary diabetes care [14]. Most studies of the associations 

between factors for successful T2DM care management and HbA1c level have not investigated the 

independent effects of these factors after adjusting for potential confounders at the PHCC level [15, 

16], individual socio-economic status [17], and the presence of comorbidities [18]. 

Given that most people with T2DM are treated in the primary health care system, further 

investigations of the PHCC-level factors that contribute to lowering the HbA1c level are warranted. 

Thus, the aim of the present study was to examine the association between personnel resources and 

organisational features of PHCCs and the individual HbA1c level in people with T2DM. 

 

Methods 
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Study design and setting 

The present cross-sectional study was based on nationwide PHCC-level data obtained from the 2013 

Swedish National Survey of the Quality and Organization of Diabetes Care in Primary Healthcare 

(Swed-QOP) questionnaire, combined with individual-level clinical data from the same year on people 

with T2DM obtained from the NDR. These data were linked to individual-level background data on 

socio-economic status and comorbidities from the Longitudinal Integration Database for Health 

Insurance and Labour Market Studies (LISA) and the Swedish National Patient Register (NPR), 

respectively. The study was approved by the Uppsala Regional Ethical Review Board. 

As of 2013, a total of 9.6 million people lived in Sweden, of which an estimated 460 000 (4.8%) 

individuals had Type 1 or Type 2 DM [19]. The tax-funded Swedish primary health care system is 

organised into 21 county councils/regions, each with a health care choice system that allows citizens to 

choose between service performers. 

 

Study population 

All Swedish PHCCs were invited to participate in the study by completing the Swed-QOP 

questionnaire; 880 (76.4%) of the 1152 eligible PHCCs completed this questionnaire. At the 

individual level, 290 808 people with T2DM were identified as being registered in the NDR and 

fulfilling the inclusion criteria of having data reported to the NDR during 2013, being 18 years old, 

and having received their T2DM diagnosis based on a clinical assessment by a physician. After 

excluding PHCCs with no data reported to the NDR or having reported <30 people with T2DM, a total 

of 846 PHCCs remained; 230 958 people with T2DM attended these PHCCs and had data reported to 

the NDR during 2013, thus comprising the study population for this paper. A flow chart of the 

inclusion process is given in Fig. 1. 

 

Data sources 

Swed-QOP questionnaire 
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The Swed-QOP questionnaire was created based on items from a survey of asthma care in Sweden 

[20], surveys of diabetes care in the United Kingdom [21, 22], and a qualitative benchmarking study 

conducted by the Swedish Association of Local Authorities and Regions (SALAR) [23]. A reliability 

test of the questionnaire has been described elsewhere [24]. For the present study, background 

characteristics, personnel resources, and organisational features of the PHCCs during 2013 were 

obtained from the questionnaire. The details about variables from the Swed-QOP questionnaire 

included in the present study are given in Table 1. The variables measuring the type of call–recall 

system used were available only for PHCCs actually using a call–recall system. 

 

The NDR 

The NDR documents the demographic and clinical characteristics of people with T2DM [5]. Each 

patient provides their informed consent to participate in the NDR. Data are collected during patient 

visits to RNs or GPs at the PHCCs and are reported to the NDR by trained RNs or GPs at least once a 

year, either online or by electronic transmission from medical charts [25]. The present study obtained 

individual-level data from the NDR for all people with data reported to the NDR during 2013 from the 

1152 eligible PHCCs. The details for the variables obtained from the NDR included in the present 

study are given in Table 2. 

 

The LISA 

The LISA is maintained by Statistics Sweden and contains individual-level socio-economic data for 

individuals registered in the Swedish Population Register [26]. Details of the variables obtained from 

the LISA included in the present study are given in Table 2. 

 

The NPR 

The NPR is maintained by the Swedish National Board of Health and Welfare, and contains 

individual-level data on inpatient and outpatient visits to hospitals in Sweden. The primary and 
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secondary diagnoses are classified according to the International Statistical Classification of Diseases 

and Related Health Problems, 10th revision (ICD-10) [27]. Data for the primary and secondary 

diagnoses for the years 2012 and 2013 were retrieved and categorised into the main diagnostic groups 

of the ICD-10 classifications system. The main diagnostic groups for the years 2012 and 2013 were 

merged and coded “Yes” if the individual had an inpatient or outpatient visit with the corresponding 

ICD-10 code in either of the two years and were coded “No” if not. ICD-10 codes with a prevalence of 

<1.0% in the study sample were excluded. Details of the variables obtained from the NPR included in 

the present study are given in Table 2. 

 

Data collection 

The Swed-QOP questionnaire was sent to PHCC managers between January and June 2014, using a 

combination of web-based and paper questionnaires. Email addresses for the PHCC managers were 

retrieved from the county council/region health care choices registers. The questionnaire was sent 

using the web-based survey program Artologik Software for the Web: Survey & Report [28]. In total, 

four reminders were sent: the first three using the web-based survey program at an interval of 3 weeks, 

and the fourth reminder was sent by regular mail 4 weeks after the third reminder. 

Each Swedish PHCC has a unique identification number, the health care address register 

identity number (HSA-ID). The HSA-IDs were obtained for all 1152 eligible PHCCs from SALAR 

and were verified against the county council/regional health care choices registers. For each PHCC, 

these HSA-IDs were used by the NDR to link the individual-level clinical data to the PHCC’s 

questionnaire data. Finally, each person’s unique Swedish personal identification number was used to 

link the individual-level data in the LISA and NPR registers to data from the NDR. 

 

Statistical analyses 

For descriptive statistics, categorical data are presented as frequencies and percentages, n (%), while 

discrete and continuous variables are given as means and standard deviations (SD). For NDR data, 
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missing values were replaced with valid values from the same year using last observation carried 

forward.  

The association between the primary risk factors, PHCCs’ personnel resources and organisational 

features, adjusted for possible confounders, on the one hand and the outcome individual HbA1c 

(mmol/mol) levels on the other hand were analysed using generalized estimating equations (GEE) 

linear regression models, in order to take care of the hierarchical nature of the data with individuals 

nested within PHCCs and PHCCs nested within county councils/regions. The hierarchical dependence 

for individuals within PHCCs and county councils/regions was modelled in the GEE regressions using 

an independent structure working correlation matrix. The main GEE analysis included 188 094 

individuals at 787 PHCCs with complete cases for all PHCC level variables in Table 1, except those 

measuring type of call-recall system used, as well as for all individual level variables in Table 2. A 

subgroup GEE analysis of PHCCs using a call-recall system to RNs and GPs included 146 084 

individuals at 594 PHCCs with complete cases for all PHCC level variables in Table 1 and all 

individual level variables in Table 2. Besides unadjusted models, three kinds of multiple adjusted 

models were used: a base model, a full model, and a final model. The base model included all PHCC 

level variables, except that the main analysis did not include those variables measuring type of call-

recall system used, while the subgroups analysis did not include the variables measuring use of call-

recall system. The full model included all variables in the base model, and additionally all individual 

level variables, while the final model included all variables in the full model except non-primary risk 

factors with P-values ≥ 0.20, with the latter excluded using a backwards selection procedure starting 

with the highest P-value in the full model. All statistical analyses were performed in IBM SPSS 

Statistics 23/24, with two-sided P-values < 0.05 considered statistically significant. 

 

Results 

Participant characteristics 

The characteristics for the 230 958 people with T2DM included in this study are presented in Table 3. 

The participants had a mean (SD) HbA1c level of 54.0 (13.7) mmol/mol, a mean (SD) age of 68.1 
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(11.8) years, and a mean (SD) diabetes duration of 9.0 (7.6) years. Most (56.6%) of the participants 

were men and most (80.7%) were born in Sweden, and about half (51.8%) were married. In total, 

12.1% had a college/university education, and 13.6% of the people aged <65 years (the general 

Swedish retirement age) were not working. Common comorbidities were diseases of the circulatory 

system (33.3%), diseases of the eye and adnexa (23.5%), and diseases of the musculoskeletal system 

and connective tissue (19.0%). 

 

PHCC characteristics 

The participating PHCCs had a mean (SD) of 8461 (4196) listed patients, of whom 354 (199) were 

people with T2DM. The PHCC personnel resources and organisational features are given in Table 4 at 

an individual level. There was a mean (SD) of 0.79 (0.38) whole-time equivalent (WTE) RNs assigned 

for diabetes care per 500 people with T2DM. The mean (SD) number of RNs with diabetes-specific 

education at the PHCCs was 1.9 (0.9). Totally, a mean (SD) of 6.3 (3.3) WTE GPs were available at 

the PHCCs. Most people with T2DM (63.7%) had access to an RN with between >7.5 and ≤15 ECTS 

credits in diabetes-specific education, and (40.8%) had access to an RN with pedagogical education. 

Regular visits to RNs and GPs lasted a mean (SD) of 46 (9.0) and 28 (8.3) minutes, respectively. A 

diabetes team was available for most (59.4%) of the people with T2DM, and 30.3% had access to 

group education. A high percentage attended PHCCs using a call–recall system to RNs and GPs: 

96.0% and 80.0%, respectively. Call–recall systems to RNs and GPs were based on patients’ needs for 

53.2% and 39.4% of people with T2DM and were computerised for 70.0% and 52.5%, respectively. 

 

Association between personnel resources, organisational features, and HbA1c level 

Results from the GEE models for the association between personnel resources and organisational 

features of PHCCs and individual HbA1c level are presented in Table 5. The final model showed that, 

after adjusting for confounding factors at the individual and PHCC levels, the personnel resources 

associated with lower individual HbA1c level were: having a diabetes-responsible GP (–0.17 

mmol/mol; P < 0.05), mean ECTS credits of diabetes-specific education for RNs (–0.02 mmol/mol per 
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additional ECTS credit; P < 0.001), and duration of regular visits to RNs (–0.19 mmol/mol per 

additional 15 minutes that the visits lasted; P < 0.001). The opposite effect was found for regular visits 

to GPs; the HbA1c level increased by 0.28 mmol/mol per 15 minutes that each visit lasted (P < 0.001). 

The organisational features associated with lower individual HbA1c level were: having a diabetes team 

comprising RNs and GPs (–0.18 mmol/mol; P < 0.01) or providing group education (–0.20 mmol/mol; 

P < 0.01). The opposite effect was found for PHCCs using a call–recall system to GPs (0.42 

mmol/mol; P <0.001).  

In the subgroups analysis of PHCCs using a call–recall system to RNs and GPs, the final model 

showed that, for call–recall systems to RNs, the individual HbA1c level decreased by 0.22 (P < 0.05) 

and 1.10 (P < 0.001) mmol/mol if the system was based on patients’ needs and was computerised, 

respectively. The opposite effect was found for GPs; using a computerised call–recall system 

increased the HbA1c level by 1.20 (P < 0.001) mmol/mol. 

 

Discussion 

This large nationwide cross-sectional study found that PHCC personnel resources and organisational 

features were associated with individual HbA1c level for people with T2DM. The main findings were 

that personnel resources such as diabetes-specific education of RNs and the length of regular visits to 

RNs were associated with a lower HbA1c level. The organisational features associated with a lower 

HbA1c level were having a diabetes team, providing group education, and using call–recall systems to 

RNs that were based on patients’ needs or were computerised. However, the personnel resource length 

of regular visits to GPs and the organisational feature using a call–recall system to GPs were 

associated with a higher HbA1c level. 

The present study is the first to report an association between the mean ECTS credits of 

diabetes-specific education in RNs and lower individual HbA1c level [7]. However, the effect size was 

small, -0.02 mmol/mol HbA1c for each additional ECTS credit. Considering that Swedish guidelines 

for diabetes care encourage health care professionals to acquire diabetes-specific education [4], it is 

important to find evidence for the recommendation in practice. RNs having diabetes-specific education 
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are scarce worldwide [2, 8], but this finding suggests that it may be worthwhile for PHCCs to pursue 

this goal. We found conflicting results regarding the length of regular visits to RNs and GPs. 

Additional time may increase the opportunities for tailored consultation rather than a “one-size-fits-

all” approach [29]. However, people with T2DM with a high HbA1c level may need more time and 

support from their GPs, which may explain why the length of visits to GPs was associated with higher 

HbA1c level. 

In this study, the organisational features associated with lower HbA1c levels were having a 

diabetes team, providing group education, and using a call–recall system to RNs based on patients’ 

needs or that was computerised. Previous studies have shown that these organisational features are 

important for decreasing the HbA1c level in people with T2DM [9-11]. The lower HbA1c levels 

observed when call–recall systems to RNs were based on patients’ needs or were computerised may 

relate to the use of the NDR as a tool for interacting with patients to provide information about 

medication and for risk factor control in preparation for planned appointments [12]. Surprisingly, 

using a call–recall system to GPs was associated with the opposite effect (i.e., higher HbA1c level). 

One explanation may be that the call–recall system to GPs is used for people with T2DM with a high 

HbA1c level rather than that the call–recall system itself contributed to the higher HbA1c levels. 

The organisation of diabetes care is essential to supporting the ability of people with T2DM to 

manage their diabetes [2]. The findings in the present study confirm and add to previous research on 

the importance of providing good diabetes care [1] and having established national guidelines for 

diabetes care [4]. Consistent with previous research, the findings indicate a composite effect of several 

factors and that personnel resources and organisational features influence each other [16]. In diabetes-

related research, many studies evaluate diabetes care management by aiming to identify effective 

strategies to help patients maintain good metabolic control [15]. T2DM care is a complex issue and 

requires disease management by the health care provider and self-management by the patient [29, 30]. 

With the increasing incidence of T2DM worldwide [2], efficient diabetes care should consider what is 

manageable for the health care professional while improving clinical outcomes. 
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Strengths and limitations 

The strengths of the present study include the large sample size of PHCCs and people with T2DM, 

which increases the generalisability of the results, and the adjustment for most of the important 

confounders at both the individual and PHCC levels. We acknowledge the problems with self-reported 

questionnaires, but their use facilitated the collection of this large amount of data. Moreover, sending 

the questionnaire to PHCC managers and encouraging them to complete the questionnaire together 

with the RNs and GPs working directly with the patients increased the accuracy of the answers. The 

PHCC personnel resources and organisational features are strongly intertwined, and distinguishing the 

separate effects of these on individual-level clinical outcome is a daunting task even after adjusting for 

possible confounders. Using well-administrated registers covering a high proportion of the Swedish 

population made it possible to complete this study. 

The limitations of the present study include the cross-sectional design, which made it impossible 

to examine any causal associations, and the use of self-reported questionnaires, which carries a risk 

that respondents embellish their answers or misinterpret the questions. Moreover, elements of RNs’ 

competence other than educational level and the GPs’ educational level were not examined. Finally, 

the study design included a risk for selection bias in that managers at well-functioning PHCCs may 

have been more inclined to complete the questionnaire. 

In conclusion, evaluating the care of people with T2DM is a complex issue. However, using a 

large sample size, the present study has shown that personnel resources and organisational features of 

PHCCs are associated with individual HbA1c level in people with T2DM. 
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Table legends 1 

 2 

Table 1. Primary health care centre (PHCC)-level variables from the Swedish National Survey of the 3 

Quality and Organization of Diabetes Care in Primary Healthcare (Swed-QOP) questionnaire 4 

included in the present study 5 

 6 

Table 2. Individual-level data from the National Diabetes Register (NDR), the Longitudinal 7 

Integration Database for Health Insurance and Labour Market Studies (LISA), and the National Patient 8 

Register (NPR) included in the present study 9 

 10 

Table 3. Characteristics of the people with Type 2 diabetes mellitus included in the present study (n = 11 

230 958) 12 

 13 

Table 4. Descriptive data for the primary health care centre (PHCC) personnel resources and 14 

organisational features at the individual level for the people with Type 2 diabetes mellitus included in 15 

the present study 16 

 17 

Table 5. Results of the generalized estimating equations linear models of the associations between the 18 

independent variables personnel resources and organisational features and the outcome individual 19 

HbA1c level in the main and subgroups analyses 20 

 21 

Figure Legend 22 

Fig. 1. Overview of the inclusion process for the present study.23 
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Table 1 

 
Type of variable Variable 

Background data List size of the PHCCs 

 Number of people with T2DM 
Personnel resources  Number of WTE RNs/500 people with T2DM assigned for diabetes care 

Number of WTE GPs/500 people with T2DM 

Diabetes-responsible RN: yes/no (ref.) 
 Diabetes-responsible GP: yes/no (ref.) 

 Number of RNs with diabetes-specific education (0–5 RNs) 

 Length of regular visits to RNs (15, 16–30, 31–45, 46–60 min) 
 Length of regular visits to GPs (15, 16–30, 31–45, 46–60 min) 

 RNs: number of ECTS credits of diabetes-specific education  

 RNs: number of ECTS credits of pedagogic education 
Organisational features  Diabetes team including an RN and GP: yes/no (ref.) 

Group education program: yes/no (ref.) 

 Registration system for revisits to RNs and GPs: yes/no (ref.) 
 RN, GP, and person with T2DM participating in setting treatment targets for HbA1c: yes/no (ref.) 

 Call–recall system to RNs and GPs: yes/no (ref.)   

 - Based on the patients’ needs/standardised system (ref.)  
 - Computerised system/manual (ref.) 

T2DM, Type 2 diabetes mellitus; WTE, whole-time equivalent; RN, registered nurse; GP, general practitioner; ECTS, European Credits 

Transfer Accumulation System. 
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Table 2  

 

Type of variable People with T2DM variable Source 

Outcome HbA1c (mmol/mol) NDR 
Demographics Sex (male/female) NDR 

 Age (years) NDR 

 Duration of diabetes (years) NDR 
Socio-economics Born in Sweden: yes/no  LISA 

 Marital status: single, married, divorced, widowed LISA 

 Disposable income (SEK): < 120 000, 120 000  SEK < 145 000, 145 000  SEK < 175 000, 175 000  

SEK < 250 000,  250 000 

LISA 

 Educational level:  9 years, 10–12 years, college/university LISA 

 Occupational status: unemployed aged < 65 years, unemployed aged  65 years, employed LISA 

Clinical Systolic blood pressure (mmHg) NDR 

 Diastolic blood pressure (mm Hg) NDR 

 Body mass index (kg/m2) NDR 
 Total cholesterol (mmol/l) NDR 

 Triglycerides (mmol/l) NDR 

 Low-density lipoprotein (mmol/l)a NDR 
 High-density lipoprotein (mmol/l) NDR 

 Estimated glomerular filtration rateb <60 ml/min: yes/no NDR 

 Microalbuminuria: yes/noc  NDR 

 Macroalbuminuria: yes/nod  NDR 

 Risk or presence of foot complications: yes/no NDR 

 Diabetes retinopathy: yes/no NDR 
 Antihypertensive drugs: yes/no NDR 

 Lipid-lowering drugs: yes/no NDR 

 Glucose-lowering treatment: diet, OHA, insulin, OHA + insulin, other medications NDR 
Lifestyle Smoker: yes/no NDR 

 Physical activity: never, < 1 time/week, 1–2 times/week, 3–5 times/week, daily NDR 

Comorbidities Certain infectious and parasitic diseases (ICD-10: A00–B99): yes/no NPR 
 Neoplasms (ICD-10: C00–D48): yes/no NPR 

 Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism 

(ICD-10: D50–D89): yes/no 

NPR 

 Endocrine, nutritional, or metabolic diseases, except DM (ICD-10: E00–E07, E15–E90): yes/no  NPR 

 Mental and behavioural disorders (ICD-10: F00–F99): yes/no NPR 

 Diseases of the nervous system (ICD-10: G00–G99): yes/no  NPR 
 Diseases of the eye and adnexa (ICD-10: H00–H59): yes/no NPR 

 Diseases of the ear and mastoid process (ICD–10: H60–H95): yes/no NPR 

 Diseases of the circulatory system (ICD-10: I00–I99): yes/no  NPR 
 Diseases of the respiratory system (ICD-10: J00–J99): yes/no NPR 

 Diseases of the digestive system (ICD-10: K00–K93): yes/no NPR 

 Diseases of the skin and subcutaneous tissue (ICD-10: L00–L99): yes/no NPR 
 Diseases of the musculoskeletal system and connective tissue (ICD-10: M00–M99): yes/no NPR 

 Diseases of the genitourinary system (ICD-10: N00–N99): yes/no NPR 

 Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified (ICD-10: R00–
R99): yes/no 

NPR 

 Injury, poisoning and certain other consequences of external causes (ICD-10: S00–T98): yes/no NPR 

 Factors influencing health status and contact with health services (ICD-10: Z00–Z99): yes/no NPR 

ICD-10, International Statistical Classification of Diseases and Related Health Problems 10th Revision; OHA, oral hypoglycaemic 

agents; SEK, Swedish crowns; LDL, low-density lipoprotein; T2DM, Type 2 diabetes mellitus. 
a Primarily based on LDL level reported to the NDR and secondary if missing; the LDL was calculated based on the Friedewald formula. 
b Calculated based on the Modification of Diet in Renal Disease form. 
c Yes if two of three tests within 1 year were positive, i.e., albumin/creatinine ratio 3–30 mg/mmol or urinary albumin 20–200 g/min or 20–

300 mg/l. 

d Yes if albumin/creatinine ratio >30 mg/mmol or urinary albumin 20–200 g/min or 20–300 mg/l. 
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Table 3  

 

 Variable Valuea Missingb 

Outcome HbA1c (mmol/mol), mean (SD) 54.0 (13.9) 8412 (3.6) 

Demographics Age (years), mean (SD) 68.1 (11.8) 0 (0.0) 

 Men, n (%) 130 714 (56.6) 0 (0.0) 

 Duration of diabetes (years), mean (SD) 9.0 (7.6) 21 528  

Socio-
economics 

Born in Sweden, n (%) 186 400 (80.7) 228 (0.0) 

Marital status, n (%)  228 (0.0) 

 Single 35 098 (15.2)  

 Married/registered partner 119 541 (51.8)  
 Divorced 40 691 (17.6)  

 Widowed 35 400 (15.3)  

 Income, n (%)  101 (0.0) 
 < 120 000 SEK 46 314 (20.1)  

 120 000  SEK < 145 000 45 259 (19.6)  

 145 000  SEK < 175 000 45 055 (19.5)  

 175 000  SEK < 250 000 48 691 (21.1)  

  250 000 45 538 (19.7)  

 Educational level, n (%)  4397 (0.0) 
  9 years  90 622 (40.0)  

 10–12 years 108 560 (47.9)  

 College/university 27 379 (12.1)  
 Occupational status, n (%)  228 (0.0) 

 Working 61 340 (26.6)  

 Not working aged < 65 years 31 316 (13.6)  
 Not working aged  65 years 138 072 (59.8)  

Clinical Systolic blood pressure (mmHg), mean (SD) 135 (15.7) 11 979 (5.2) 

 Diastolic blood pressure (mmHg), mean (SD) 76 (9.7) 12 130 (5.3) 
 Body mass index (kg/m2), mean (SD) 29.8 (5.4) 30 305 (13.1) 

 Total cholesterol (mmol/l), mean (SD) 4.7 (1.1) 61 771 (26.7) 

 Triglycerides (mmol/l), mean (SD) 1.8 (1.2) 83 328 (36.1) 
 High-density lipoprotein (mmol/l), mean (SD) 1.3 (0.4) 78 019 (34.0) 

 Low-density lipoprotein (mmol/l), mean (SD) 2.6 (0.9) 77 102 (33.4) 

 Estimated glomerular filtration rate (eGFR) < 60 (ml/min), n (%) 33 151 (17.0) 35 680 (15.4)  
 Risk/presence of foot complications, n (%)  41 754 (22.9) 48 839 (21.1)  

 Diabetes retinopathy, n (%)  47 676 (27.9) 59 938 (15.4)  

 Microalbuminuria, n (%) 30 020 (19.9) 80 468 (34.8) 
 Macroalbuminuria, n (%) 11 187 (7.8) 87 075 (37.7) 

 Antihypertensive drugs, n (%) 174 345 (79.0) 10 155 (4.1) 

 Lipid-lowering drugs, n (%) 137 412 (62.5) 10 925 (4.7) 
 Glucose-lowering treatment, n (%)  1457 (0.0) 

     Diet 51 091 (22.3)  

     OHA 111 571 (48.6)  
     Insulin 25 378 (11.1)  

     OHA + insulin 37 817 (16.5)  

     Other medications 3644 (1.6)  
Lifestyle  Smoker, n (%)  28 091 (14.2)  33 591 (14.5) 

 Physical activity, n (%)  50 352 (21.8) 

     Never or less than once per week 50 928 (28.2)  
     1–2 times/week 36 211 (20.0)  

        3–5 times/week 40 624 (22.5)  

     Daily 52 843 (29.3)  
Comorbidities Certain infectious and parasitic diseases (ICD-10: A00–B99), n (%) 14 835 (6.4) 0 (0.0) 

 Neoplasms (ICD-10: C00–D48), n (%) 29 808 (12.9) 0 (0.0) 
 Diseases of the blood and blood-forming organs and certain disorders involving the immune 

mechanism (ICD-10: D50–D89), n (%) 

9458 (4.1) 0 (0.0) 

 Endocrine, nutritional and metabolic diseases, except diabetes mellitus (ICD-10: E00–E07, E15–
E90), n (%) 

31 659 (13.7) 0 (0.0) 

 Mental and behavioural disorders (ICD-10: F00–F99), n (%) 17 386 (7.5) 0 (0.0) 

 Diseases of the nervous system (ICD-10: G00–G99), n (%) 19 166 (8.3) 0 (0.0) 
 Diseases of the eye and adnexa (ICD-10: H00–H59), n (%) 54 351 (23.5) 0 (0.0) 

 Diseases of the ear and mastoid process (ICD-10: H60–H95), n (%) 11 317 (4.9) 0 (0.0) 

 Diseases of the circulatory system (ICD-10: I00–I99), n (%) 76 929 (33.3) 0 (0.0) 
 Diseases of the respiratory system (ICD-10: J00–J99), n (%) 22 411 (9.7) 0 (0.0) 

 Diseases of the digestive system (ICD-10: K00–K93), n (%) 28 754 (12.4) 0 (0.0) 

 Diseases of the skin and subcutaneous tissue (ICD-10: L00–L99), n (%) 13 466 (5.8) 0 (0.0) 
 Diseases of the musculoskeletal system and connective tissue (ICD-10: M00–M99), n (%) 43 903 (19.0) 0 (0.0) 

 Diseases of the genitourinary system (ICD-10: N00–N99), n (%) 34 134 (14.8) 0 (0.0) 

 Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified (ICD-
10: R00–R99), n (%) 

56 061 (24.3) 0 (0.0) 

 Injury, poisoning, and certain other consequences of external causes (ICD-10: S00–T98), n (%) 29 371 (12.7) 0 (0.0) 

 Factors influencing health status and contact with health services (ICD-10: Z00–Z99), n (%) 81 717 (35.4) 0 (0.0) 

SEK, Swedish crowns; OHA, oral hypoglycaemic agents; ICD-10, International Statistical Classification of Diseases and Related Health Problems 

10th Revision 
a Percentages are based on individuals with valid values.  
b Percentages are based on all people included in the study, i.e., n = 230 958.  
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Table 4  

 Variable Individual levela Missingb 

Personnel resources WTE RNs/500 people with T2DM assigned for diabetes care, mean (SD)  0.79 (0.38) 5304 (0.0) 

 WTE GPs/500 people with T2DM, mean (SD) 6.3 (3.3) 450 (0.0) 

 Number of RNs with diabetes-specific education, mean (SD)c 1.9 (0.9) 0 (0.0) 

 Diabetes-responsible RN, n (%) 226 409 (98.0) 0 (0.0) 

 Diabetes-responsible GP, n (%) 172 983 (74.9) 0 (0.0) 
 Diabetes-specific education for RNs (ECTS credits), mean (SD)c 15.2 (8.5) 7164 (3.1) 

 No education, n (%) 11 537 (5.0)  

 0 to < 7.5 ECTS credits, n (%) 9752 (4.2)  
 7.5 to 15 ECTS credits, n (%) 147 065 (63.7)  

 > 15 ECTS credits, n (%) 55 440 (24.0)  

 Pedagogical education for RNs (ECTS credits), mean (SD)c 4.2 (6.5) 92 681 (40.1) 
 No education, n (%) 43 988 (19.1)  

 0 to < 7.5 ECTS credits, n (%) 48 018 (20.8)  

 7.5 to 15 ECTS credits, n (%) 46 271 (20.0)  
 Length of regular visits to RNs, mean (SD) 46 (9.0) 2107 (0.9) 

  15 minutes, n (%) 213 (0.1)  

 16–30 minutes, n (%) 11 875 (5.1)  
 31–45 minutes, n (%) 79 429 (34.4)  

 46–60 minutes, n (%) 137 334 (59.5)  

 Length of regular visits to GPs, mean (SD) 28 (8.3) 2107 (0.9) 
  15 minutes, n (%) 2215 (1.0)  

 16–30 minutes, n (%) 152 938 (66.2)  

 31–45 minutes, n (%) 66 527 (28.8)  
 46–60 minutes, n (%) 7171 (3.1)  

Organisational features  Diabetes team, n (%) 137 238 (59.4) 1453 (0.6) 

 Group education program, n (%) 70 052 (30.3) 0 (0.0) 
 Registration system for revisits to RN, n (%) 201 205 (87.1) 7501 (3.2) 

 Registration system for revisits to GP, n (%) 181 940 (78.8) 6953 (3.0) 

 Participation in setting treatment targets for HbA1c, n (%)   
 RNs 166 651 (72.2) 864 (0.4) 

 GPs 189 674 (82.1) 864 (0.4) 

 People with T2DM  70 091 (30.3) 864 (0.4) 
 Call–recall system to RNs, n (%)  221 739 (96.0) 613 (0.3) 

 Based on patients’ needs, n (%) 117 863 (53.2) 7568 (0.0) 

 Computerised system, n (%) 154 608 (70.0) 1928 (0.0) 
 Call–recall system to GPs, n (%)  184 788 (80.0) 1245 (0.5) 

 Based on patients’ needs, n (%) 72 791 (39.4) 5856 (0.0) 

 Computerised system, n (%) 96 921 (52.5) 7568 (0.0) 

WTE, whole-time equivalent; RN, registered nurse; T2DM, Type 2 diabetes mellitus; GP, general practitioner; ECTS, 

European Credits Transfer Accumulation System. 

Note: The number of people (%) with access to a particular resource or feature, or the mean (SD) of a particular resource 
or feature available to an individual. 
a Percentages are based on people with valid values. 
b Percentages are based on all people included in the study, i.e., n = 230 958. 
c Missing values counted as 0. 
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Table 5  

  Unadjusted Base modela Full modelb Final modelc 
Type of variable Variable   (95% CI)  (95% CI)  (95% CI)  (95% CI) 

 Main analysis     

Personnel resources   WTE RNs/500 people with T2DM assigned for diabetes care 0.25 (0.08; 0.42)** 0.42 (0.25; 0.60)*** 0.04 (–0.13; 0.20) 0.00 (–0.16; 0.16) 

 WTE GPs/500 people with T2DM –0.08 (–0.10; –0.06)*** –0.08 (–0.10; –0.06)*** –0.00 (–0.03; 0.02) –0.00 (–0.03; 0.02) 
 Number of diabetes-educated RNs –0.07 (–0.14; –0.01)* –0.06 (–0.14; 001) –0.02 (–0.09; 0.05) –0.02 (–0.09; 0.05) 

 Diabetes-responsible GP  –0.45 (–0.59; –0.30)*** –0.15 (–0.31; 0.02) –0.17 (–0.32; –0.02)* –0.17 (–0.32; –0.02)* 

 Mean number of ECTS credits of diabetes-specific education for RNs  –0.02 (–0.03; –0.02)*** –0.02 (–0.03; –0.01)*** –0.02 (–0.02; –0.01)*** –0.02 (–0.02; –0.01)*** 
 Mean number of ECTS credits of pedagogic education for RNs –0.01 (–0.02; –0.00)* 0.00 (–0.01; 0.01) 0.00 (–0.01; 0.01) 0.00 (–0.01; 0.01) 

 Length of regular visits to RNs (per 15 minutes) –0.10 (–0.21; 0.01) –0.22 (–0.33; –0.11)*** –0.18 (–0.28; –0.08)*** –0.19 (–0.29; –0.10)*** 

 Length of regular visits to GPs (per 15 minutes) 0.49 (0.38; 0.60)*** 0.42 (0.30; 0.53)*** 0.29 (0.19; 0.40)*** 0.28 (0.18; 0.39)*** 
Organisational features Diabetes team including RN and GP –0.58 (–0.71; –0.45)*** –0.46 (–0.61; –0.31)*** –0.19 (–0.32; –0.05)** –0.18 (–0.31; –0.04)** 

 Group education program  –0.72 (–0.85; –0.58)*** –0.60 (–0.74; –0.46)*** –0.21 (–0.33; –0.08)** –0.20 (–0.33; –0.08)** 
 Registration system for revisits to RNs 0.22 (0.01; 0.43)* 0.26 (–0.03; 0.56) 0.09 (–0.17; 0.35) 0.11 (–0.15; 0.37) 

 Registration system for revisits to GPs 0.19 (0.03; 0.35)* –0.16 (–0.40; 0.08) –0.10 (–0.31; 0.11) –0.11 (–0.32; 0.10) 

 Call–recall system to RNs 0.65 (0.31; 1.00) 0.32 (–0.06; 0.70) 0.33 (–0.01; 0.67) 0.31 (–0.02; 0.65) 
 Call–recall system to GPs 0.45 (0.29; 0.61) 0.34 (0.16; 0.53)*** 0.41 (0.24; 0.58)*** 0.42 (0.26; 0.59)*** 

 Participation in setting treatment targets for HbA1c      

 RNs  0.00 (–0.14; 0.14) –0.02 (–0.18; 0.13) –0.19 (–0.32; –0.05)** –0.18 (–0.31; –0.04)* 
 GPs 0.30 (0.14; 0.46)*** 0.37 (0.20; 0.53)*** 0.21 (0.07; 0.36)** 0.22 (0.07; 0.37)* 

 Persons with T2DM 0.21 (0.07; 0.34)** 0.30 (0.16; 0.44)*** 0.31 (0.19; 0.44)*** 0.31 (0.18; 0.43)*** 

 Subgroups analysis     

Organisational features Call–recall system to RNs based on patients’ needs –0.13 (–0.27; 0.01) –0.32 (–0.51; –0.13)** –0.19 (–0.36; –0.02)* –0.22 (–0.39; –0.05)* 
 Computerised call–recall system to RNs 0.47 (0.31; 0.62)*** –0.69 (–1.19; –0.19)** –1.16 (–1.60; –0.72)*** –1.10 (–1.54; –0.66)*** 

 Call–recall system to GPs based on patients’ needs 0.09 (–0.05; 0.24) 0.33 (0.13; 0.52)** –0.00 (–0.17; 0.17) 0.01 (–0.16; 0.18) 

 Computerised call–recall system to GPs 0.55 (0.40; 0.71)*** 1.10 (0.60; 1.60)*** 1.29 (0.85; 1.73)*** 1.20 (0.76; 1.63)*** 

CI, confidence interval; WTE, whole-time equivalent; RN, registered nurse; T2DM, Type 2 diabetes mellitus; GP, general practitioner; ECTS, European Credits Transfer Accumulation System. 

Note: Results based on valid values for n = 188 094 people with T2DM at 787 primary health care centres (PHCCs) in the main analysis and 146 084 people with T2DM at 594 PHCCs in the subgroups analysis. 
a Adjusted for all other personnel resources and organisational features variables and additionally for all background data measurements on PHCC level. 
b Adjusted for all other personnel resources and organisational features variables, and additionally for all background variable measurements on PHCC level as well as all demographics, clinical factors, lifestyles, socio-economics, and 

comorbidities measured at the individual level. 

c Adjusted for all other personnel resources and organisational features and for all background variables measure at the PHCC level as well as all demographics, clinical factors, lifestyle, socio-economics, and comorbidities measured at the 

individual level. The final model excluded the following variables: diseases of the ear and mastoid process (ICD-10: H60–H95), lipid-lowering drugs, mental and behavioural disorders (ICD-10: F00–F99), estimated glomerular filtration 

rate, and injury, poisoning and certain other consequences of external causes (ICD-10: S00–T98). 
* P < 0.05 

** P < 0.01 

*** P  0.001 
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